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ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE as. 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computeri energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Office of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software B mag with 
scientific and a applications; OSTI also serves 
as adviser for special publication needs of the Department. 
To effectively manage DOE’s echnical information 
resources, OSTI’s program is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broac char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Commerce, 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Report number Date of publication Corporate author 
Author(s) 








Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 





Author(s) Title Journal citation 


\ \ 


15701| ‘Equilibrium and power balance constraints on a 5 
static yOhmically heated _field-rev configuration 
McKenna, K.F.; Rej, D.J.; TuszewskiyM! (Los Alamos National 
Lab., NM (USA)). Nuclear Fusion; 23: No. 10, 1319-1325(Oct 
1983).! 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 


anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 
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ABSTRACTS 
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contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 
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Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 
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Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
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Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
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Balance 
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@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
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numbers. 


AC06-76RL01830 Fiber Maierials, Inc., Biddeford, ME (USA) 
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®@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 
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REFER ALSO TO CITATION(S) 01040063, 93, 161, 354, 354, 356, 982 


1 (ANL/FE—84-8) Assessment of radiographic 
image enhancement methods for refractory-lined coal-gasifica- 
tion-system components. Berger, H.; Ellingson, W.A. (Ar- 
gonne National Lab., IL (USA)). Aug 1984. Contract W-31- 
109-ENG-38. 30p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85000783. 

This assessment of radiographic image enhancement methods 
is part of an effort to determine the usefulness of radiographic in- 
spection and the enhancement of radiographic images for monitor- 
ing or inspecting refractory-lined components of coal conversion 
systems. Enhancement offers the potential to bring out details that 
cannot be readily detected in original radiographs and to sharpen 
edges of bore contours so that one can more easily measure wall 
thicknesses and detect details such as cracks, voids, or inclusions. 
This report includes a review of image enhancement methods and 
the results of a quantitative test to evaluate image enhancement 
procedures for radiographs typical of a field environment. Direct 
measurements of a refractory cylinder wall thickness are compared 
with measurements made from radiographs and enhancements. 


2 (BMFT-FB-T—84-127) Development and testing of 
a process for the gasification of coal under pressure in en- 
trained flow by the Saarberg/Otto gasifier. Frensch, E.; 
Meyer, A.; Mueller, R.; Spiess, W.; Dueerkop, A.; Filipiak, 
H.; Jelich, W.; Meyer, H.; Peter, K.; Merseburger, W. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Jun 1984. 212p. (In German). NTIS (US 
Sales Only), PC A10/MF A01. File Number DE84752221. 

Since the middle of 1970’s work on coal gasification technol- 
ogies has been intensified in the Federal Republic of Germany with 
the object of improving the economics and reducing the environ- 
mental effect as well as widening the range of coal that can be 
processed. In the Saarberg/Otto process coal is gasified in en- 
trained flow under pressure at temperatures above the slag melting 
point; the slag is drawn off as a liquid from the gasifier and re- 
moved in the form of inert granules. This process concept permits 
the use of all kinds of coal and the production of a raw gas which 
can be cleaned at a relatively low cost and which is well suited for 
synthesis gas, as it lacks higher hydrocarbons and phenols. The 
process was tested in a plant with 11 t/h througput. Good results 
have been achieved with respect to carbon conversion, gas yield 
and gas composition, and dust content of the gas, as well as the 
carbon content of the slag. Improvements are required with respect 
to the removal of the slag and the liquid iron, which is formed in 
the reducing atmosphere as well as gas cooling and fine dust re- 
moval. 20 references, 41 figures, 22 tables. 


3 (CONF-840637—, pp 404-411) Conversion study 
of an oil-designed commercial boiler with SRC-Water Slurry. 
Ghassemzadeh, M.R.; Holtzapple, R. (Babcock and Wilcox, 
Barberton, OH; International Coal Refining Co., Allentown, 
PA). 1984. NTIS, PC A99/MF AOl. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The objective of this study is to determine boiler perform- 
ance, necessary modifications, and estimated cost of converting an 
oil-designed utility boiler to one that burns SRC-Water Slurry on a 
long-term basis, while maintaining the No. 6 fuel oil-firing capabil- 


ity. Extensive performance runs were conducted with SRC-Water 
Slurry at different load conditions utilizing B and W boiler per- 
formance computer models to evaluate the feasibility of burning 
this Solvent Refined Coal (SRC) fuel. Performance of the boiler 
and its associated auxiliary equipment was determined, and neces- 
sary modifications to permit efficient and economic operation with 
the alternate fuel were identified. These modifications consisted of 
adding new fuel equipment appropriate for burning SRC-Water 
Slurry, and changing or replacing existing boiler equipment includ- 
ing the steam temperature control system, burner control system, 
gas recirculation system, forced-draft, and induced draft fans. The 
results of the B and W performance work were used to evaluate 
the capital and operating costs for the conversion, which are esti- 
mated to be $13. x 10% These costs were then evaluated utilizing 
levelized pricing for a project life with capital recovery periods of 
27, 5, and 10 years. The result is a discount from the current $4.43 
per million Btu price of No. 6 fuel oil of 3.6% ($.16), 7.4% ($.33) 
and 5.0% (§.22), respectively. Conversion of this unit appears 
promising from both the technical and economic standpoints. 3 ref- 
erences, | figure, 3 tables. 


4 (DOE/ET/10069—T95) EDS coal liquefaction 
process development: Phase V. Final technical 

report, Volume II. Engineering Research and Dev 

and Hybrid Boiler Program. Epperly, W.R. (Exxon Re- 
search and Engineering Co., Florham Park, NJ (USA)). Jun 
1984. Contract FC05-77ET10069. 15ip. (FE—2893-128). 
NTIS (US Sales Only), PC A08/MF A011; 1; GPO Dep. 
File Number DE85002064. 

Two major study design efforts which evaluated require- 
ments for EDS commercial-scale coal liquefaction plants were com- 
pleted. The first produced designs for two different plant configura- 
tions operating on Illinois coal in a once-through coal liquefaction 
mode. The second study design effort evaluated requirements for 
an EDS plant operating on Wyoming coal in the vacuum bottoms 
recycle liquefaction mode. Cost reduction and laboratory guidance 
studies were conducted in several areas. A variety of studies evalu- 
ated different bottoms processing and hydrogen manufacture op- 
tions: (1) vacuum fractionation, (2) bottoms processing economic 
studies, (3) partial oxidation testing, (4) FLEXICOKING develop- 
ment, (5) technical evaluation of alternative bottoms processing op- 
tions, (6) the hybrid boiler predevelopment program, and (7) the 
hybrid boiler development program. A number of studies were car- 
ried out to develop engineering technology for the liquefaction sec- 
tion of the process. Bottoms processing engineering technology was 
chiefly concerned with the FLEXICOKING option, although 
some tests on atomization of molten vacuum bottoms for combus- 
tion in a hybrid boiler are also reported. Materials and environmen- 
tal engineering technology development covered a broad range of 
subjects. Studies on environmental control of air and noise emis- 
sions, wastewater treatment and solid waste disposal are reported. 
Development of construction materials covered corrosion rack and 
corrosion probe studies, and inspection of operating equipment for 
corrosion and erosion. Other technology development studies cov- 
ered block and check valves, pumps, control valves, instrumenta- 
tion, and heat exchangers. 


5 (DOE/ET/10532—T20) Refining and upgrading of 
synfuels from coal and oil shales by advanced catalytic proc- 
esses. Quarterly report, April-June 1984, Sullivan, R.F. 
(Chevron Research Co., Richmond, CA (USA)). Aug 1984. 
Contract AC22-76ET10532. 42p. (FE—2315-106). NTIS, 
PC A03/MF A011; 1; GPO Dep. File Number DE85001932. 

This report gives results of our current studies on refining of 
integrated two-stage liquefaction (ITSL) process product to distil- 
late fuels. The experimental prograc) on ITSL Syncrude derived 
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from Illinois No. 6 Coal is now complete. We studied the effect of 
ITSL syncrude end point on the severity necessary for hydrotreat- 
ing to distillate products. Lummus provided Chevron with an addi- 
tional barrel of ITSL process product (Illinois No. 6, Burning Star 
Mine) with an end point of about 800°F to serve as feed. A 1080-hr 
pilot plant test was made with this feed and ICR 106 catalyst at 0.5 
LHSV and 2300 psia hydrogen partial pressure. The new feed was 
harder to upgrade than the lower end point feed previously tested, 
but we were able to make 20 mm smoke point jet fuel at these con- 
ditions and 720°F catalyst temperature. We made a 2385-hr second- 
stage hydrocracking pilot plant run in which hydrotreated ITSL oil 
was cracked to extinction over ICR 202 catalyst. It included series 
of tests to determine the quantity and quality of products produced 
at a variety recycle cut points (350°F, 400°F, 450°F, 500°F, 525°F, 
and 550°F). At 350°F, the entire liquid product was naphtha. At 
higher cut points, products included a combination of naphtha and 
jet fuel. The smoke point of the jet fuel fraction met the specifica- 
tion of 20 mm at a cut point of 550°F. At lower cut points, it ex- 
ceeded 20 mm. 4 figures, 27 tables. 


é (DOE/ET/10679—T24) ESCOE Engineering Pro- 
oS report, July 1, 1984-September 30, 1984. 
Keander, ¥ : eering Societies Commission on Energy, 
, Washington, DC (USA)). Oct 1984. Contract AC22- 
TIETI0679. 20p. (FE—2468-113). NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE85000452. 

The ESCOE program has involved: (1) data base manage- 
ment for coal liquefaction technology, including computer pro- 
grams and mass balance studies, and also involving the two stage 
liquefaction process; (2) in the area of coal preparation, they are 
comparing the TRW Gravimelt process, the G.E. Microwave proc- 
ess and the JPL Chlorinolysis process; (3) the combustion technolo- 
gy data base; and (4) coal petrography. Generally, ESCOE assists 
US DOE in technology assessment and evaluation. (LTN) 


7 (DOE/FE/60339—T1) Development of system op- 
erating parameters for ash and sulfur reduction in Mlinois 
basin coal by froth flotation. Final report, July 1, 1983-June 
30, 9g Sinha, A.K. (Southern Illinois Univ., Carbondale 


t. of Mining Engin . 1984. Contract 
339. 45p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE85001886. 

A great potential market for high Btu midwestern thermal 
coal exists if the coal is desulfurized and prepared to meet environ- 
mental restriInrintions and utility customer specifications. Although 
midwestern coal is very high in pyritic sulfur, it can be adequately 
desulfurized by removing pyrite with the help of such physical coal 
cleaning techniques as froth flotation. Froth flotation cells are now 
commonly used in modern coal preparation plants for recovering 
the fines but they are not utilized for desulfurizing the coal due to a 
complete lack of system operating parameters for such applications. 
This research project was conducted to develop optimal system op- 
erating parameters and demonstrate the potential for desulfurization 
of Illinois Basin coal by froth flotation. Ten carefully drawn coal 
samples representative of the high-sulfur coal in Illinois Basin were 
used in the study. Optimal froth flotation systems operating param- 
eters for desulfurizing the selected coal samples and removing the 
mineral matter have been developed. The results obtained with 
bench scale tests clearly indicate that the total sulfur in the Illinois 
high-sulfur thermal coals can be reduced to less than 1.5% with 
over 70% yield of clean coal by single stage froth flotation utilizing 
the optimal values of the system operating parameters. The ash in 
the coal samples was reduced by as much as 64% in the desulfuri- 
zation process. These results were subsequently confirmed by pilot 
tests conducted in almost identical size froth flotation cells. The 
pilot scale test results confirm that the desulfurization results ob- 
tained in the bench scale tests should be easily obtainable in the 
commercial plants. Because the chemical reagents utilized in the 
process are minute in quantities, the cost of coal desulfurization by 
froth flotation is quite insignificant compared with the benefits de- 
rived. 4 figures, 26 tables. 
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8 (DOE/FE/60339—T2) Electrochemical desulfuri- 
zation of coal slurries. Final report, 1 July 1983-30 June 
1984, Lalvani, S.B. (Southern Illinois Univ., Carbondale 
(USA). Coal Extraction and Utilization Research Center). 
1984. Contract FC22-83FE60339. 24p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85001885. 

The objectives of this study are threefold: (1) electrochemi- 
cal desulfurization of coal slurries; (2) simultaneous production of 
hydrogen gas; and (3) determination of the effect of multivalent ca- 
tions on the rates of sulfur removal. Colchester No. 2 coal slurries 
were electrolyzed anodically at 75°C while the electrode potentials 
were maintained at 1.2 - 1.3 V, SCE (saturated calomel electrode). 
Hydrogen gas was observed to evolve at the cathode with almost 
100% Faraday current efficiencies while simultaneous desulfuriza- 
tion of coal was noted in the anode compartment. Multivalent ca- 
tions of Fe, Ce, Sn, Cu, and V were added to coal slurries. De- 
pending upon the reaction conditions employed, the sulfur removals 
from coal stirred in electrolytes containing the multivalent cations 
were observed to be as high as 53%, while a 50% decrease in the 
ash content was achieved. However, the addition of 20 mM of HI 
accomplished 83% sulfur removal. It appears that the cation of I 
effectively catalyzes the coal desulfurization reactions. Heating 
value recovery ratio, sulfur to heating value ratio, and energy effi- 
ciency quotient for sulfur removal have also been calculated and 
are reported. The effects of particle size and type of electrolyte 
used on sulfur removals have also been treated in a preliminary 
fashion. 5 figures, 7 tables. 


9 (DOE/OR/03054—54-Vol.2) SRC-I thermophysi- 
cal property data base. Volume 2. Chu, I.C.; Sivasubraman- 
ian, R.; Phillips, E.M. (International Coal Refining Co., Al- 
lentown, PA (USA)). Sep 1983. Contract AC05-78OR03054. 
527p. NTIS, PC A23/MF A01; GPO Dep. File Number 
DE84010326. 


10 (DOE/OR/03054—120) SRC-I computer model. 
Hardman, S.A.; Landry, W.E. (UOP, Inc., Des Plaines, IL 
(USA). Process Div.; International Coal Refining Co., Al- 
lentown, PA (USA)). Jun 1984. Contract AC05-78OR03054. 
370p. NTIS, PC A16/MF A0O1; 1; GPO Dep. File Number 
DE85000817. 

ICRC, with the assistance of its affiliate, UOP, has devel- 
oped a mathematical representation of the SRC-I facility. This 
model can be used to evaluate the economics for SRC-I facilities of 
various sizes and configurations. The model provides tools to aid 
the user in optimizing the plant configuration and studying the in- 
fluence of input variables on various outputs. The plant size, de- 
fined as the coal fed to the SRC unit, can range from 1500 to 
30,000 tons per day. The plant configuration can be changed by 
varying the proportions of SRC sent to solidification, hydrocrack- 
ing, coking, and blending units. The more commonly varied proc- 
ess variables are available for convenient user modification. The 
prices and inflation factors for the coal, the products, purchased 
utilities, and the labor can be quickly altered. Factors related to 
project timing, such as construction expenditure pattern, operating 
life, on-stream factor, and plant reliability during the first 2 years, 
are provided as inputs. The project financing can be structured to 
provide the user with maximum flexibility. 


11 (DOE/OR/03054—124-Vol.1) Final project close- 
out report. Volume 1. (International Coal Refining Co., Al- 
lentown, PA (USA)). Oct 1984. Contract AC05-78OR03054. 
985p. NTIS, PC A99/MF AO1; 1; GPO Dep. File Number 
DE85001722. 

This report defines the work undertaken by International 
Coal Refining Company (ICRC) of Allentown, Pennsylvania as 
part of a multiphase project to design, construct, operate, and 
evaluate a Demonstration Plant using the Solvent-Refined Coal 
(SRC-I) Process to convert coal to environmentally acceptable 
solid and liquid products. The Demonstration Plant as designed has 
a nominal capacity to process 6000 tons per stream day (tpsd), on a 
moisture-free basis, of high-sulfur coal with a minimum sulfur con- 
tent of 2.5%. A primary product of the plant is a solid with a melt- 
ing point of about 300°F and a calorific value of approximately 
16,000 Btu/Ib. In the interest of enhancing commercial viability, the 





3 / ERA-10/1 


advantages of an expanded product slate were also explored. The 
principal technical achievment of the SRC-I Project was the forma- 
tion of a complete engineering package for a direct coal liquefac- 
tion plant. This package provides a comprehensive engineering def- 
inition for the Demonstration Plant along with a validated and de- 
finitive cost estimate. The package includes no only the basic engi- 
neering difinition for the design (including design bases, engineering 
criteria, and specifications), and the process specifications (such as 
process flow diagrams and data sheets), but also a complete set fo 
Piping and Instrument Diagrams for all the mojor process units. 
The engineering difinition is such that little further work is required 
before the purchase of equipment. The design includes provisions 
to handle anticipated variations in operating conditions. 


12 (DOE/OR/03054—T21) Design Basis Memoran- 
da. Volume 2. Non-proprietary version. (International Coal 
Refining Co., Allentown, PA (USA)). Jul 1984. Contract 
AC05-780R03054. 399p. NTIS, PC A17/MF A0O1; 1; GPO 
Dep. File Number DE85002083. 

This document is a summary of Design Basis Memoranda 
(DBM) for various process areas of the 6000-ton-per-stream-day 
(tpsd) SRC-I Demonstration Plant. The detailed design criteria and 
process descriptions are documented in the Process Design Criteria 
(PDC) and DBMs of individual plant areas. This volume covers: 
zero discharge mode, summary, central control system, waste treat- 
ment, naphtha hydrotreater, water bath solidification and the 
phenol recovery system. 


13 (DOE/OR/03054—T25) Engineering Change 
Notice: 6000 tpd SRC-I Demonstration Plant. Design Base- 
line (revised). (Catalytic, Inc., Philadelphia, PA (USA)). 22 
Oct 1982. Contract AC05-78OR03054. 21p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE85001469. 

This Engineering Change Notice has been prepared to 
present an overview of the changes incorporated into the design of 
the SRC and CSD areas of the Demonstration Plant since the issu- 
ance of the Design Baseline dated 7 August 1981. 


14 (DOE/OR/03054—T26-Vol.1) Design baseline: 
6000 tpd SRC-I Demonstration Plant. Volume I (revised). 
(Catalytic, Inc., Philadelphia, PA (USA)). 22 Oct 1982. 
Contract AC05-78OR03054. 25p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE85001468. 

Volume | contains an introduction (describing the process 
very briefly), a list of references, general process description, over- 
all terminal stream balance and nonproprietary flow diagrams. The 
general process description involves 4 pages. (LTN) 


15 (DOE/OR/03054—T27-Vol.4) 6000 tpd SRC-I 
Demonstration Plant gas systems. Design baseline package. 
Volume 4, (Parsons (Ralph M.) Co., Pasadena, CA (USA)). 
Oct 1982. Contract AC05- 780R03054. 80p. NTIS, PC A05/ 
MF A0O1; 1; GPO Dep. File Number DE85001662. 

The Methanation Unit is designed to convert the carbon 
oxides in the treated make-up hydrogen to methane. This results in 
a product gas containing 26.26 MMSCFD hydrogen with an over- 
all hydrogen purity of approximately 94.5 percent (dry basis) and a 
maximum carbon oxides concentration of 20 ppmv. The design is 
based on a single operating train as the equipment will have a very 
high on-stream factor. The treated make-up hydrogen feed from the 
Selexol Unit is heated by exchange with the Methanator effluent 
and then desulfurized in a two-stage desulfurization step. The desul- 
furized hydrogen stream is then methanated in the methanator. The 
effluent from the methanator is then cooled to 100°F and sent to 
the Hydrocracker Unit for further processing. The treated make-up 
hydrogen from the Selexol Unit enters the Methanation Unit bat- 
tery limit at a pressure of 670 psia and a temperature of 60°F. The 
composition of the make-up hydrogen feed to the Methanation Unit 
is given in Table 1. As the sulfur content of the feed gas is very 
low, a significant temperature rise in the desulfurizers is not expect- 
ed. The composition of the Desulfurizer No. 2 effluent (methanator 
feed) is given in Table 2. Desulfurized make-up hydrogen then 
enters the Methanator (R-15653). The exothermic methanation reac- 
tion then occurs over the catalyst bed raising the gas temperature 
to 912°F (SOR) and 932°F (EOR). The composition of the methan- 
ator effluent is given in Table 3. 
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16 (DOE/OR/03054—T27-Vol.6) 6000 tpd SRC-I 
Demonstration Plant gas systems. Design baseline package, 
Volume 6. (International Coa! Refining Co., Allentown, PA 
(USA); Parsons (Ralph M.) Co., Pasadena, CA (USA)). 17 
Dec 1982. Contract AC05-780R03054. 160p. NTIS, PC 
A08/MF AO0O1; 1; GPO Dep. File Number DE85000688. 

The Raw Syngas Compression Unit receives raw syngas 
from the three operating gasifiers of the Gasification Unit. It pro- 
vides a surge reservoir for the raw syngas, it removes the fine 
flyash from the raw synges by elec‘rostatic precipitation, and it 
compresses the gas in a five stage centrifugal compressor. The com- 
pressed raw syngas is then fed to the Shift Unit for further process- 
ing. The raw syngas produced in the three operating coal/KMAC 
gasification trains is combined into a common stream and routed to 
the Raw Gas Holder (TK-15201). The raw syngas entering the gas 
holder is at 15.0 psia and 106°F. The gas holder serves as a buffer 
to dampen fluctuations in the gas flow rate to the compressor. The 
gas holder has a gas residence time of approximately fifteen min- 
utes. The gas is then compressed in stages with interstage cooling 
and purification (mostly water removal). In the 5th compression 
stage, the gas is compressed to approximately 852 psia. The temper- 
ature of the gas increases to 284°F during compression. The com- 
pressed gas from the compressor discharge is routed to the Shift 
Unit for further processing. A recycle line from the discharge of 
the Sth stage of the compressor to the suction of the Ist stage is 
provided for use during startup, turndown and anti-surge operations 
to maintain required flow through the compressor. 


17 (DOE/OR/03054—T27-Vol.7) 6000 tpd SRC-I 
Demonstration Plant gas systems. Design baseline package, 
Volume 7. (International Coal Refining Co., Allentown, PA 
(USA); Parsons (Ralph M.) Co., Pasadena, CA (USA)). 20 
Oct 1982. Contract AC05-78OR03054. 322p. NTIS, 
A14/MF AOI; 1; GPO Dep. File Number DE85001240. 

The Shift Section is designed to convert a minimum of 95 
percent of the carbon monoxide in the syngas to hydrogen. This re- 
sults in a product gas, after acid gas removal, containing a total of 
77.5 MMSCFD hydrogen plus carbon monoxide with an overall 
hydrogen purity of approximately 96 percent. The design is based 
on a single operating train as the equipment will have a very high 
on-stream factor. The particulate-free raw syngas from the Gasifi- 
cation Section is compressed to the design pressure of 810.0 psia 
prior to processing in the Shift Section. The compressed raw 
syngas is then mixed with the required volume of superheated 
steam, heated by exchange with the first shift reactor effluent, and 
shifted in three stages with interstage cooling. The effluent from 
the third stage reactor is cooled to 100°F for further processing in 
the Selexol Unit. The hydrogen compression unit compresses a por- 
tion of the makeup hydrogen gas stream from the Selexol unit 
(SRC makeup hydrogen), the recycle hydrogen gas stream from 
the hydrogen purification unit (HPU), and the bypass recycle hy- 
drogen-rich gas stream from the DEA Unit. The multi-service re- 
ciprocating compressor compresses the SRC makeup hydrogen gas 
stream in the first section with two compressor stages. The recycle 
and the bypass hydrogen are compressed in the second section with 
two separate single stages. Design of the compression section is 
based on three 50% identical trains, two operating and one spare. 
Each train consists of a triple service reciprocating compressor 
servicing makeup hydrogen, recycle hydrogen and bypass hydro- 
gen compressions. All three hydrogen streams, after being dis- 
charged from the compressors are combined and are ready for 
processing in the SRC Process Unit. 


18 (DOE/OR/03054—T27-Vol.8) 6000 tpd SRC-I 
Demonstration Plant gas systems. baseline package, 
Volume 8, (International Coal Refining Co., Allentown, PA 
(USA); Parsons (Ralph M.) Co., Pasadena, CA (USA)). 27 
Jan 1983. Contract AC05-780k03054. 348p. NTIS, PC 
A15/MF AOI; 1; GPO Dep. File Number DE85001218. 
Volume 8 contains the design of the fuel gas desulfurization 
process (DEA) and of the liquefied petroleum gases (LPG) section 
of the plant. The removal of acid gases is accomplished by inti- 
mately contacting the feed stream with the descending DEA solu- 
tion. A partially regenerated semi-lean DEA solution is fed to an 
intermediate tray of the column for the bulk removal of H2S and 
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CO: while a fully regenerated lean DEA solution is fed at the top 
tray for the removal of the remaining acid gases in the top section 
of the absorber. The lean solution stream temperature is maintained 
at 10 to 15°F above the absorber feed gas temperature to prevent 
hydrocarbon condensation in the column with consequent foaming 
and flooding of the column. The overhead gas (Stream 6305) leav- 
ing the H.P. DEA absorber is cooled and passed through the Sweet 
Gas K.O. Drum (bottom section of V-15305) to separate any con- 
densate. The gas leaving the drum is further contacted with a 3 
weight percent caustic solution in the bottom section of the Treated 
Gas Wash Column (T-15303) for removal of residual acid gases in 
order to comply with the sweet gas specifications of 1 ppMv HeS 
and 10 ppMv CO. The LPG Recovery Unit is designed to process 
15.95 MMSCFD of low pressure fuel reject gas from the HPU to 
recover approximately 60 percent of the propane and most of the 
heavier hydrocarbons. The recovered hydrocarbons are produced 
as liquefied petroleum gas (LPG) product. Specifications for the 
LPG product are: (1) Ethane/Propane (Vol/Vol) 0.02; and (2) 
LPG product should meet GPA Publication 2140-77 Commercial 
B-P mixture specifications. 


19 (DOE/OR/03054—T27-Vol.9) 6000 tpd SRC-I 
Demonstration Plant gas systems. Design baseline package. 
Volume 9. (International Coal Refining Co., Allentown, PA 
(USA); Parsons (Ralph M.) Co., Pasadena, CA (USA)). 
1983. Contract AC05-780R03054. 168p. NTIS, PC A08/ 
MF AOI; 1; GPO Dep. File Number DE85001219. 

Volume 9 contains the Selexol process and the Ammonia 
Sulfide Water Stripping Unit. Much of the Selexol process data is 
proprietary so little information is included on that. The Ammonia 
Sulfide Water Stripping Unit (ASWS) removes volatile pollutants 
from contaminated water. The products of the ASWS are a sour 
gas product composed primarily of NHs, HeS, COz and water 
vapor and a stripped water product which is suitable for biological 
treatment. This process is described in some detail. (LTN) 


20 (DOE/OR/03054—T27-Vol.10) 6000 tpd SRC-I 
Demonstration Plant Gas S: baseline package. 
Volume 10. (Parsons (Ralph M.) Co., Pasadena, CA (USA)). 
Jan 1983. Contract AC05-78OR03054. 156p. NTIS, PC 
A08/MF A01; 1; GPO Dep. File Number DE85001217. 

Volume 10 of T27 contains information on the Claus process 
for recovering sulfur from the fuel gas (or synthesis gas) and on the 
Beavon process for treating the Claus process tail gas to purify it 
sufficiently for emission to the atmosphere. Both processes are pro- 
prietary and detailed information is not included in this volume. 
(LTN) 


21 (DOE/OR/03054—T27-Vol.12) 6000 tpd SRC-I 
Demonstration Plant gas systems. Design baseline package. 
Volume 12. (International Coal Refining Co., Allentown, 
PA (USA); Parsons (Ralph M.) Co i ho, CA (USA)). 
1983. Contract AC05-780R03054. "261p. NTIS, PC A12/ 
MF AO1; 1; GPO Dep. File Number DE85001220. 

The Gasification, Gas Treating, Compression, and Sulfur Re- 
covery Areas constitute the Gas Systems Area of the SRC-I dem- 
onstration plant. The dust preparation unit receives the supplemen- 
tal coal (if required) from the Coal Preparation Area, and the ash 
concentrate (KMAC) from the SRC Deashing Area. This unit is 
designed to provide the proper blend and particle size distribution 
for feeding the coal gasification unit. The GKT coal gasification 
process will be used to generate the required makeup hydrogen for 
the SRC Process Area and for the Expanded-Bed Hydrocracker 
Area from the KMAC/coal mixture. The wash water treatment 
unit is designed to remove the solid material (fly ash and slag) from 
the raw water used in the coal gasification unit for the various 
quenching, cooling, and washing steps. The raw syngas compres- 
sion unit will be provided to boost the pressure of the raw syngas 
from the coal gasification unit. A shift unit will be designed to con- 
vert most of the carbon monoxide in the raw syngas to hydrogen. 
The Selexol process will be used to remove acid gases from the 
makeup hydrogen gas. A methanation unit will be provided to 
process a portion of the makeup hydrogen exiting the Selexol Unit 
. for use in the Expanded-Bed Hydrocracker Area. The DEA proc- 
ess will be used to remove acid gases from the high pressure raw 
recycle hydrogen-rich gas (generated in the SRC Process Area and 
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in the Expanded Bed Hydrocracker Area) and for treating the vari- 
ous low pressure raw fuel gas streams generated in the facility. The 
hydrogen compression unit will compress a portion of the treated 
makeup hydrogen stream from the Selexol unit, a portion of the 
treated hydrogen-rich from the DEA unit, and the recycle hydro- 
gen stream from the hydrogen purification unit for use in the SRC 
Process Area. 


22 (DOE/OR/03054—-T28) General engineering spec- 
ifications for 6000 tpd SRC-I Demonstration Plant. (Interna- 
tional Coal Refining Co., Allentown, PA (USA)). 1981. 
Contract AC05-780OR03054. 469p. NTIS, PC A20/MF AOI; 
GPO Dep. File Number DE85000032. 

This volume covers building specifications for the SRC-1 
demonstration plant, as follows: piles and foundations, concrete and 
reinforced concrete, grouting, structural steel beams, curtains, an- 
chors, thermal insulation, etc. (LTN) 


23 (DOE/OR/03054—T29) General engineering spec- 
ifications for 6000 tpd SRC-I Demonstration Plant. (Interna- 
tional Coal Refining Co., Allentown, PA (USA)). Nov 
1981. Contract AC05-78OR03054. 58lp. NTIS, PC A25/ 
MF AO01; GPO Dep. File Number DE85000031. 

This volume contains specifications for architectural features 
of buildings for the SRC-1 Demonstration Plant: skylights, ventila- 
tors, sealants, doors, mirrors, furring and lathing, gypsum plaster, 
lightweight plaster, wallboard, ceramic tile, acoustic ceiling sys- 
tems, resilient flooring, carpeting, brick flooring, architectural 
painting, vinyl wall covering, chalkboards, tackboards, toilets, 
access flooring, lockers, partitions, washroom accessories, unit 
kitchens, dock levels, seals, shelters, custom casework, auditorium 
seats, drapery tacks, prefabricated buildings, stairs, elevators, 
shelves, etc. (LTN). 


24 (DOE/OR/03054—T30) General engineering spec- 
ifications for 6000 tpd SRC-I Demonstration Plant. (Interna- 
tional Coal Refining Co., Allentown, PA (USA)). 1982. 
Contract AC05-78OR03054. 437p. NTIS, PC A19/MF A011; 
1; GPO Dep. File Number DE85000033. 

This document explains the use of the General Engineering 
Specifications, defines terms, and describes other documents which 
may be used in conjunction with the General Engineering Specifi- 
cations. Procedure for revision and reproduction ar also covered. 
General Engineering Specifications (GES) define a set of uniform, 
minimum, acceptable, technical requirements for equipment, serv- 
ices, and materials to be used in the SRC-I Demonstration Plant at 
Newman, Kentucky. The requirements included in the General En- 
gineering Specifications cover design criteria, fabrication, installa- 
tion, inspection, and testing. 


25 (DOE/OR/03054—T31) General engineering spec- 
ifications for 6000 tpd SRC-I Demonstration Plant. (Interna- 
tional Coal Refining Co., Allentown, PA (USA)). 1981. 
Contract AC05-78OR03054. 256p. NTIS, PC A1l2/MF AOI; 
GPO Dep. File Number DE85000034. 

This volume continues the General Engineering Specifica- 
tions for equipment in the SRC-I demonstration plant with specifi- 
cations for pumps, gas compressors, blowers, agitators, diesel en- 
gines, protective coatings and fire proofing. General engineering 
standards involve drafting, piping, and site prepration standards 
(equipment color coding, etc.). (LTN) 


26 (DOE/OR/03054—T32) General engineering spec- 
ifications for 6000 tpd SRC-I Demonstration Plant. (Interna- 
tional Coal Refining Co., Allentown, PA (USA)). 1980. 
Contract AC05-78OR03054. 580p. NTIS, PC A25/MF AOI; 
1; GPO Dep. File Number DE85000794. 

This volume continues with General Engineering specifica- 
tions of equipment for the SRC-1 Demonstration Plant as follows: 
pipes (materials, fabrication and testing), values, control equipment 
and systems, measuring instruments, flowmeters, etc. (LTN) 
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27 (DOE/OR/03054—T33) General engineering spec- 
ifications for 6000 tpd SRC-I Demonstration Plant. (Interna- 
tional Coal Refining Co., Allentown, PA (USA)). 1981. 
Contract AC05-78OR03054. 393p. NTIS, PC A17/MF AOI; 
1; GPO Dep. File Number DE85000793. 


(DOE/OR/03054—T34) General engineering spec- 
ifications for 6000 tpd SRC-I Demonstration Plant. Book V. 
(International Coal Refining Co., Allentown, PA (USA)). 
1981. Contract ‘ACO05-780R03054. 37lp. NTIS, PC A16/ 
MF A011; GPO Dep. File Number DE85000795. 


29 (DOE/PC/30209—T11) Solvent tailoring in coal 
liquefaction. Quarterly report, July 1984-September 1984, 
Tarrer, A.R.; Curtis, C.W.; Guin, J.A.; Williams, D.C. 
(Auburn Univ., AL (USA). "Coal Conversion Lab.). 1984. 
Contract FG22-80PC30209. 83p. NTIS, PC A05/MF AOl1; 
1; GPO Dep. File Number DE85001702. 

Although the numerous functions of the solvent during liq- 
uefaction are not completely understood, the provision for and the 
maintenance of an effective process solvent is necessary for effec- 
tive coal liquefaction. In this project, the function of the process 
solvent regarding vapor-liquid equilibrium, hydrogen donation, and 
catalyst activity has been explored. An in-depth literature study has 
been completed to examine in detail the salient factors affecting 
coal solvation and solvent quality. Work is continuing with selected 
model hydroaromatic compounds to determine if the chemical 
nature of the model hydroaromatic influences the product distribu- 
tion obtained from coal during liquefaction as well as affecting the 
amount of conversion. The study has focused on two compounds: 
tetralin and tetrahydroquinoline. The product distribution which is 
being used to evaluate the liquefaction products is based upon ex- 
traction of the products into different solvents. The products are di- 
vided into oil, pentane soluble material; asphaltenes, pentane insolu- 
ble, benzene soluble material; preasphaltenes, benzene insoluble, 
methylene chloride/methanol soluble material; and insoluble organ- 
ic matter, methylene chloride/methanol insoluble material. The ef- 
fectiveness of the hydrogen donor solvent will be measured by the 
amount of higher quality material, oil and asphaltenes, obtained 
from coal as well as by the amount of coal converted. In addition, 
the change in the solvent composition is also being measured by gas 
chromatography. A method using size exclusion chromatography to 
monitor the effects of process parameters and the effect of solvent 
composition on products obtained from coal liquefaction reactions 
is being developed. 62 references, 10 figures, 8 tables. 


30 (DOE/PC/50041—43) Wilsonville Advanced Coal 
Liquefaction Research and Development Facility, Wilsonville, 
Alabama. Technical progress report, Run 245 with Illinois 6 
coal, (Catalytic, Inc., Wilsonville, AL (USA)). Oct 1984. 
Contract AC22-82PC50041. 143p. NTIS, PC A07/MF A011; 
1; GPO Dep. File Number DE85000632. 

This report presents the operating results for Run 245 at the 
Advanced Coal Liquefaction R and D Facility in Wilsonville, Ala- 
bama. This run was made in an all-distillate Integrated Two-Stage 
Liquefaction (ITSL) mode using Illinois 6 coal from the Burning 
Star mine. The primary run objective was to obtain steady-state 
ITSL performance by replacing spent HTR reactor catalyst with 
fresh, sulfided catalyst. Secondary objectives were to maintain an 
all-distillate (minimum resid production) product slate and to dem- 
onstrate the effects of catalyst addition on the net gas production 
and hydrogen consumption. Run 245 began on 7 November, 1983, 
and continued through 12 February, 1984. During this period, 179.0 
tons of coal was fed in 2045 hours of operation. Eight special prod- 
uct workup material balances were defined, and the results are pre- 
sented herein. 6 references, 28 figures, 20 tables. 


31 (DOE/PC/50795—T2) Coal pyrolysis in flat op- 
posed jet combustion configurations. Interim technical 
progress report, May 30, 1984-August 31, 1984. Wendt, 
J.O.L. (Arizona Univ., Tucson (USA). Dept. of Chemical 


Engineering). 1984. Contract FG22-82PC50795. 135p. 
NTIS, PC A07/MF A0Ol1; 1; GPO Dep. File Number 
DE85000351. 

Results from three different opposed flow situations are de- 
scribed, namely: (i) particle trajectories in isothermal, infinitely 
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wide, infinitely spaced opposed jets, (ii) those in nonisothermal, infi- 
nitely wide, infinitely spaced impinging jets, and finally (iii) those in 
nonisothermal, infinitely wide, but finitely spaced impinging jets. 
The latter configuration is experimentally realized in the experimen- 
tal portion of this project. In the simplified analytical isothermal sit- 
uation, three distinct types of particle trajectories are possible. The 
relationship between particle density, particle diameter, gas viscosi- 
ty, and the stretching rate of the flow fields determines whether the 
particle motion is underdamped, overdamped, or particles of the 
hypothetical nonisothermal situation. A computer program simulat- 
ing particle behavior in the experimental configuration permits ex- 
trapolation of particle trajectories and subsequently particle time- 
temperature histories, given experimental gas species and tempera- 
ture profiles. 


32 (DOE/PC/50800—T7) Transport and relaxation 
processes in supercritical fluids. Technical progress report, 
April 1-June 30, 1984. Jonas, J. (Illinois Univ., Urbana 
(USA). Dept. ‘of Chemistry). 1984. Contract FG22- 
82PC50800. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85002076. 

Our efforts in this period were divided equally between in- 
strumentation work on developing the technique for solubility 
measurements of solids in compressed supercritical fluids using 
NMR and theoretical analysis of experimental data on collision in- 
duced scattering. In the last report we described initial tests for a 
determination of solid solubilities in supercritical fluids without 
mixing. These preparations have continued. The system we are 
studying is super critical carbon dioxide dissolving naphthalene, for 
which solubility data is already available (M. McHugh, M.E. Pau- 
laitis, J. Chem. Eng. Data, Vol. 25 (4), 1980). This initial testing of 
our NMR technique for measuring solubilities in a well character- 
ized system should prove very valuable for our later determinations 
with the proposed mixing probe. We plan to carry out this prelimi- 
nary study in one of our laboratory's standard 5 kbar NMR probes. 
As we discussed in earlier DOE progress reports, we continue sys- 
tematic experimental studies of collision induced spectra in several 
supercritical fluids using both Raman and Rayleigh scattering. The 
experimental work on SF. and CH, has been finished, and now we 
are in a process in trying to theoretically analyze the experimental 
data testing the various theoretical models for collision induced 
scattering. 2 figures. 


33 (DOE/PC/50800—T8) Transport and relaxation 
processes in supercritical fluids. Technica! progress report, 
July 1-September 30, 1984, Jonas, J. (Illinois Univ., Urbana 
(USA). Dept. of Chemistry). 1984. Contract FG22- 
82PC50800. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85002079. 

Main emphasis in this grant period was on design and testing 
of different modifications of the NMR solubility probe equipped 
with mixing. We have come up with a new solution of the difficult 
problem of mixing in NMR probe at high pressure. We are con- 
vinced that our probe will open new directions in supercritical fluid 
research. In the project of collision induced scattering we have car- 
ried out new iments on supercritical CO.. The theoretical 
analysis of the data for SFs and CH, has been completed, and we 
expect to submit the manuscript for publication within the next 
grant period. We have recently proceeded with the naphthalene/ 
carbon dioxide solubility determination without mixing as described 
in the previous report. Our first measurements have been at 55°C 
and cover a range of pressures from 120 bar to 320 bar. Our results 
are compared to the solubility data of Paulaitis, et al., and Reid, et 
al. Unfortunately, our data to be about 40% low at the 
higher pressures. We believe this to be a problem of diffusion of the 
naphthalene out of the sample cell while the equilibrium solubility 
is being obtained. We hope to overcome this problem with further 
sample cell design changes. 5 figures. 


34 (DOE/PC/50811—T3) High P/T phase and volu- 
metric behavior of coal liquid constituents. [Quarterly techni- 
cal progress report], January 1-April 1, 1984, Kobayshi, R. 
(Rice Univ., Houston, TX (USA). it. of Chemical Engi- 
neering). 1984. Contract FG22-82PC50811. 2p. NTIS, PC 
A02/MF AO01; GPO Dep. File Number DE85000500. 
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A sophisticated perturbation chromatography technique has 
been used to study the vapor-liquid equilibrium behavior of six light 
gases in two hydrogen-coal liquid model compounds systems. Infi- 
nite-dilution K values are reported for methane, ethane, propane, n- 
butane, carbon dioxide and hydrogen sulfide in: (1) hydrogen-diben- 
zofuran system at 373.2 and 398.2°K and up to 6 MPa; and (2) hy- 
drogen-g-methylanthracene systems at 373.2, 398.2, 423.2, 448.2 and 
473.2°K and up to 21 M Pa. Henry's constants were determined for 
the light gases in 9-methylanthracene. Second cross virial coeffi- 
cients and vapor-phase infinite-dilution fugacity coefficients were 
calculated for the hydrocarbon gases in hydrogen. The results were 
combined with the experimental K-value measurements to obtain 
Henry's constants in hydrogen-9-methylanthracene mixtures of 
fixed liquid composition. The constants thus obtained show a signif- 
icant dependence of hydrogen solubility. 1 reference. 


35 (DOE/PC/50811—T4) High P/T phase and volu- 
metric behavior of coal liquid constituents. [Quarterly techni- 
cal progress report], April 1-July 1, 1984. Kobayashi, R. 
(Rice Univ., Houston, TX (USA). Dept. of Chemical Engi- 
ing). 1984. Contract FG22-82PC50811. 3p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85000498. 

Vapor pressures (6.35 to 817.29 mm Hg) of xanthene, a po- 
lynuclear aromatic (three ring) compound containing an oxygen 
group, over the temperature range 423 to 589°K, were measured. 
The measurements were performed in a high temperature static ap- 
paratus. Chebyshev polynomials have been used to fit the experi- 
mental vapor pressure data. The results have been further proc- 
essed to evaluate the enthalpies of vaporization. The entropies of 
vaporization of xanthene were also evaluated at the respective tem- 
peratures. Also, a corresponding states correlation has been devel- 
oped using renormalization group theory, phenomenological scaling 
theory and Pitzer et al.'s (1955) three-parameter corresponding 
states principle to predict latent heats of vaporization for simple 
fluids (aliphatic and aromatic hydrocarbons, including complex coal 
liquid model compounds) from the freezing point to the critical 
point. The resulting correlation consists of an expansion in the 
acentric factor which is truncated after the second term, in accord- 
ance with the linear dependence observed for experimental data. 
The results show root-mean square deviations between reported 
and predicted heats of vaporization in the range 0.46% to 6.93% 
for coal liquid model compounds, in the range of reduced tempera- 
tures 0.02 < € = (T/sub c/ - T)T/sub c/ < 0.69. 2 references. 


(DOE/PC/50811—T5) High P/T Phase and volu- 
seats behavior of coal liquid constituents. Kobayashi, R. 


(Rice Univ., Houston, TX (USA). t. of Chemical Engi- 
neering). 1984. Contract FG22-82PC50811. 4p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85000499. 

A simple correlation for predicting the vapor pressures of 
coal liquids between the freezing and critical points, and extending 
to normal fluids, has been developed on the basis of renormalization 
group theory and phenomenological scaling theory. The Clapeyran 
equation has been reduced to an integral form (given in the paper) 
to represent vapor using a ized correlation developed by Si- 
varaman et. al. (1984) for the prediction of latent heats of vaporiza- 
tion of coal liquid model compounds. The vapor pressure correla- 
tion has been tested successfully for 23 pure components including 
aromatic and heterocyclic compounds often found in coal liquids 
and shale oil in the region O < € = (T/sub c/ - T)/T/sub c/ < 
0.69. The deviations in the predicted vapor pressures are in the 
range 0.11 to 5.45%. Also a simple equation has been developed for 
prediction of interfacial tension of coal liquid model compounds be- 
tween their freezing points and critical points. 2 references. 


37 (DOE/PC/60039—T3) Phase behavior of coal 
fluids: data for correlation development, August 1, 1984 to 
October 31, 1984. Robinson, R.L. Jr.; Anderson, M.; Bar- 
rick, M. (Oklahoma State Univ., Stillwater (USA). School 
of Chemical Engineering). 1984. Contract FG22- 
83PC60039. lip. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85000252. 

The objectives of the present project include: (1) Measure- 
ments of binary vapor-liquid phase behavior data for selected solute 
gases (e.g., He, CO, Coz, NHs, HeS) in a series of heavy, primarily 
aromatic, solvents (e.g., benzene, naphthalene, phenanthrene) to 
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permit evaluation of interaction parameters in models for phase be- 
havior. Both solubilities of the gases in the liquid phase of the 
heavy solvents in the gas phase will be determined. (2) Measure- 
ment on ternary systems in which high-melting-point solvents (e.g., 
pyrene, chrysene, triphenylene) are dissolved in more volatile aro- 
matics to provide mixed solvents; this will facilitate measurements 
at lower temperatures than would be possible in the pure high-melt- 
ing-point aromatic solvents, which would be solid at operating con- 
ditions. (3) Evaluation of existing equations-of-state and other 
models for representation of phase behavior in systems of the type 
studied experimentally; development of new correlation frame- 
works as needed. (4) Generalization of the interaction parameters 
for the solutes studied to a wide spectrum of heavy solvents; pres- 
entation of final results in formats useful in the design/optimization 
of coal liquefaction processes. Solubility measurements have been 
performed on the systems CO. + naphthalene at 100 and 150°C, 
CO. + phenanthrene at 110 and 150°C, and CO2 + pyrene at 
160°C. For each system, maximum pressures were approximately 
1500 psia. 3 figures, 4 tables. 


38 (DOE/PC/60044—T3) New and improved disper- 
sion and recovery techniques for slurry phase catalysis. Quar- 
terly report, April 1, 1984-June 30, 1984, Tarrer, A.R.; Guin, 
J.A.; Curtis, C.W.; Tatarchuk, BJ. (Auburn Univ., AL 
(USA). Coal Conversion Lab.). 1984. Contract AC22- 
83PC60044. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001157. 

This quarterly report presents a literature review of the im- 
portance of diffusional effects in the hydroprocessing of coal liq- 
uids, as well as some experimental work done in this area using a 
model compound system, naphthalene hydrogenation. The litera- 
ture review (Section I of this report) is of importance in all tasks of 
the contract. The ultimate goal of this contract is to obtain an im- 
proved catalyst for coal processing. One way of improving current- 
ly used catalysts is to minimize or eliminate the diffusional resist- 
ance now encountered by large coal derived molecules and to en- 
hance the accessibility of the active catalytic agent on the surface. 
Other facets of this contract are concerned with improvement of 
the active catalytic agent itself. Section II of this report deals with 
experimental work on catalyst selection, refinement, tailoring using 
model compound and coal conversion studies. Work has begun 
with a simple model compound system, naphthalene hydrogenation, 
in the presence of a commercial CoMo/AlOs catalyst. Experiments 
are in progress to ascertain the role of diffusion in determining the 
overall catalytic reaction rate with this catalyst. 9 references, 7 
tables. 


39 (DOE/PC/60045—T4) Integration of advanced 
preparation with coal liquefaction. Fourth quarterly technical 
progress report, July 1, 1984-September 30, 1984, Steedman, 
W.G.; Longanbach, J. R:; Muralidhara, H. S.; Folsom, D.W.; 
Droege, J.W. (Battelle Columbus Labs., OH (USA)). 24 Oct 
1984. Contract AC22-83PC60045. 34p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85001432. 

Vacuum distillations were also done on the ITSL product 
and recycle solvent fractions from liquefaction of both Illinois No. 
6 and Wyodak coals to prepare 50°C boiling point cuts for use in 
the oil agglomeration studies. In addition, samples of Wyodak coal 
were wet ground to finer top particle sizes for use in the oil ag- 
glomeration studies. The incorporation of NazMoQ,, FeS2, Fe(OH)s 
and HS, possible catalysts for liquefaction of Wyodak coal, by hot- 
water-treatment was compared at 200°C, 30 minutes and 21°C, 30 
minutes. FeS, at 21°C was the only catalyst which gave a signifi- 
cant increase in conversion to THF solubles under the standard liq- 
uefaction conditions. Wet ground Wyodak coal does not agglomer- 
ate when single solvent fractions from the ITSL process are used as 
agglomerating agents. Removal of oxygen from the coal surface by 
raising the temperature of the hot-water-treatment step to about 
300°C, resulting in the production of some COn, results in easy ag- 
glomeration. There does not appear to be an increase in conversion 
of Illinois No. 6 coal to THF solubles if oil agglomeration is fol- 
lowed by thermal drying under an inert atmosphere and mixing 
with recycle solvent versus oil agglomeration followed by solvent 
drying. The use of ash analyses of the coal charged to the auto- 
clave and the THF insoluble residue after liquefaction to calculate 
MAF conversion to THF solubles has been found to improve the 
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precision of this measurement compared to the use of the THF in- 
soluble residue weight and the moisture and ash content of the 
starting materials to perform the same calculation. 


40 (DOE/PC/60787—4) Composite-bed reactor for 
upgrading coal-derived liquids. Quarterly report number 4, 
July 1-September 30, 1984. Crynes, B.L.; Seapan, M. (Okla- 
homa State Univ., Stillwater (USA). School of Chemical 
Engineerirg). 12 Oct 1984. Contract FG22-83PC60787. 5p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85001083. 

One phase of the project addressing temperature and zoned 
reactor study was completed and the final drafts of reports and 
thesis were prepared. Analysis of previous product samples from 
the reference run for the catalyst zone study revealed lack of repro- 
ducibility from previous experiments conducted by other research- 
ers. These variations likely resulted from stratification of the 
common feedstock. Additional feedstock was prepared. 


41 (DOE/PC/60800—T2) Active sites in char gasifi- 
cation. Third quarterly progress repo SS ae 
1984. Suuberg, E.M.; Calo, J.M.; Wojtowicz, M.; an el 
(Brown Univ., Providence, RI (USA). Dept. of Engi 

ing). 1984. Contract FG22-83PC60800. 14p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85001158. 

This project focuses on the connection between chemical 
structures in the materials from which chars are derived and the 
particular chemical sites which determine the chemical reactivity of 
the char. The long term goal of this study is development of the 
ability to predict reactivities of chars, given the chemical character- 
istics of parent materials (e.g. coals), and the conditions under 
which the chars were produced. The relevant background literature 
has been reviewed in the first quarterly report of this project. That 
quarterly also presented a description of the model substances to be 
used in this study, the phenol-formaldehyde. type resins. Initial at- 
tempts to synthesize high-purity, well characterized materials were 
described. Again, it is essential that these materials be as pure and 
well characterized as possible, since we are concerned about track- 
ing the evolution of particular structures within the polymer during 
subsequent pyrolysis to form model chars. This report outlines fur- 
ther work in that direction. The first quarterly also reported on ini- 
tial studies concerning the formation of surface area within such 
chars. This report outlines progress with respect to this important 
issue. 3 tables. 


(DOE/PC/60803—T2) Thermodynamic behavior 
<d <0th Metin tn Gnattonin of eh attain 
of IOM and ash, First annual progress report, September 1, 
1983-September 1, 1984. Holder, G.D. (Pittsburgh Univ., 
PA (USA). Dept. "of Chemical and Petroleum Engineering). 
Sep 1984. Contract FG22-83PC60803. 41p. NTIS, PC A03/ 
MF A0O1; GPO Dep. File Number DE84017056. 

An experimental program for characterizing the role of coal- 
derived solids (ash and pyridine insoluble organic matter) in the 
equilibrium between liquid and adsorbed phases is being carried 
out. The degree to which liquids are adsorbed on coal solids will 
be measured as a function of liquid properties including molecular 
weight, boiling point, specific gravity, and oxygen content. In pre- 
liminary experiments we found that adding 50 weight percent coal- 
derived solids to a tetralin/phenol mixture at 227°C caused the 
vapor pressure to increase 25% (from 32 psia to 40 psia). It is 
thought that the solids are adsorbing the heavier component caus- 
ing the liquid phase concentration of the more volatile component 
to rise. This would cause distillations to result in much sharper sep- 
arations than would otherwise be predicted. This project will quan- 
tify the effects of coal solids on the vapor pressure of the coal liq- 
uids as a function of temperature. Vapor-liquid equilibrium (VLE) 
data for the binary systems of benzene/toluene, diphenylmethane/ 
toluene, meta-cresol/1,2,3,4-tetrahydronaphthalene, and quinoline/ 
benzene were measured, in the absence of coal solids, at low to 
moderate pressures (0 to 250 psia) using a static equilibrium cell. 
The data were isothermally correlated using the Peng-Robinson 
equation of state. Peng-Robinson binary interaction parameters are 
reported at each isotherm. 16 figures, 8 tables. 
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43 (DOE/PC/60804—T4) pene ree —_ 

correlations and pseudocomponent characterizati 

ciihanaines dr doaaianeiins ives ammmedh sapeentamamier 2, 

1983-August 31, 1984, Starling, K.E.; Lee, L.L.; Ellin 

hg Watanasri, S.; Brule, M.R.; Kumar, KH; 
Langenberg, M.A.; Mannan, ’M.; Sheth, K. (Oklaho- 

a ‘thas. orman (USA). School of Chemical En 

and Materials Science). 1984. Contract FG22 ebCeos0e 


=a NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85000203. 


This report summarizes work performed during the period 
September 1, 1983 and August 31, 1984. At the beginning of the 
project, a literature survey was conducted to identify available data 
for viscosity and thermal conductivity of pure fluids and mixtures 
pertinent to coal-conversion processes. The collected data were en- 
tered into our data bank. The quality of the data were also evaluat- 
ed before the data are used in the correlation development reported 
here. A preliminary list of the available data was given previously 
(Starling et al., 1983). A correlation was developed for predicting 
dilute-gas viscosity of nonpolar and polar fluids. The proposed 
equations correlate data for 13 nonpolar and 10 polar compounds 
with percent average absolute relative deviation (ZAARD) of 
1.16% and 1.66%, respectiveiy. A total of 604 data points were 
used. The selection of the data and the development of the correla- 
tion are discussed in detail in section 2. A local composition model 
was used to formulate a viscosity correlation for highly asymmetric 
mixtures. The proposed correlation was tested for both vapor and 
liquid viscosity. The 16 binary mixtures considered contain nonpo- 
lar, polar, and associating compounds. The correlation results show 
%AARD of 1.5% for vapor-phase systems and less than 5.0% for 
liquid-phase systems. The development of the mixture-viscosity cor- 
relation is described in detail in section 3. 


(DOE/PC/60813—4) Hydrotreatment catalyst ac- 
tivity enhancement. Quarterly report No. 4, May 1, 1984-July 
31, 1984, Seapan, M.; Crynes, B.L. (Oklahoma State Univ., 
Stillwater (USA). School of Chemical Engineering). Sep 
1984. Contract FG22-83PC60813. 26p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85000717. 

A UV/VIS spectrophotometer was used to study the kinet- 
ics of the homogeneous reaction between Tetralin and titanocene 
dichloride. At 23°C, the reaction was found to be first order in ti- 
tanocene dichloride concentration with a rate constant of 6.17 x 
10~® 1/sec. The hydrocarbon products from the trickle-bed reactor 
runs were analyzed. The runs, which were reported in the previous 
quarterly, were made to study the effects of addition of titanocene 
dichloride on the hydrotreatment of Tetralin and a mixture of 5% 
phenanthrene in Tetralin over a Ni-Mo/Alumina catalyst. The re- 
sults are in agreement with the earlier observations which were 
based on catalyst coking and distillation curve changes. The spent 
catalyst samples were also analyzed for total surface area and pore 
volume. The pore volume decreases with increasing coke content 
on the catalyst. While the total surface area data are more scat- 
tered, they also decrease with the coke content. 13 figures, 6 tables. 


45 (DOE/PC/63032—T4) Bench-scale development of 
the TRW process for cleaning coal (Gravimelt process). Quar- 
terly technical progress report, May 1984-August 1984. 
(TRW Energy Development Group, Redondo Beach, CA 
(USA)). Aug 1984. Contract AC22-83PC63032. 25p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE84016054. 
Major progress has been made this quarter in operation of 
the continuous flow reactor system on Kentucky No. 11 and Pitts- 
burgh No. 8 coal feeds and in regeneration of caustic. A very high 
heat content Kentucky No. 11 coal has been produced in 95% yield 
and with sulfur content 50% under NSPS requirements and ash 
content meeting NSPS requirements. Operation on Pittsburgh No. 
8 coal meets NSPS requirements for sulfur oxides with ash levels 
similar to No. 6 fuel oil. Regeneration of spent caustic and recovery 
of alkali from spent acid wash solutions was achieved utilizing our 
new regeneration technologies. Overall analytical results showed 
near 97% recovery of alkali, with rejection of approximately 75% 
of the coal derived mineral matter on each pass. Assessment of the 
regeneration material balance indicates that, as forecast, there are 
significant analytical inaccuracies associated with utilizing the 
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standard atomic absorption techniques for analysis. An alternate 
method for regeneration of the acid wash solution stream of the 
Gravimelt Process was assessed with the aid of a consultant and 
found to be an acceptable alternate route. In addition, a proposal 
for development of a back-up caustic regeneration scheme was re- 
ceived from the Martin Marietta Corporation and is under evalua- 
tion. 2 figures, 12 tables. 


(DOE/RG/06353—T1) Refining synthetic liquids 


cil, Washingto 

National Research Council, Washingto 

eering). 1980. Contract ‘ACO01-78RG06353. 
A10/MF A01; GPO Dep. File Number 


sembly of 
207p. NTIS, 
DE85000453. 

The purpose of this study was to determine the status of re- 
search and of technology for refining liquids from oil shale or coal, 
to recommend areas for future research and development emphasis, 
and to make recommendations on the roles of government and in- 
dustry in these areas. Refining is the link between the primary pro- 
duction of liquids from these solid hydrocarbon sources and the 
supply of liquid fuels meeting the requirements of the various con- 
sumers. But use patterns and combustion equipment are expected to 
change with time, and the compositions of liquids produced by the 
variety of raw materials and conversion processes, which differ 
from those associated with petroleum, will also probably change 
with time. Therefore, parts of this report are devoted to discussions 
of liquefaction technologies and the corresponding liquid composi- 
tions, the committee's view of coming changes in demand for vari- 
ous types of liquid fuels, and the possibilities for evolution in end- 
use equipment. Today's refining technology for these synthetic liq- 
uids adds hydrogen to eliminate elements other than carbon and hy- 
drogen and thus produce substances similar to petroleum hydrocar- 
bons. Because the manufacture and use of hydrogen are the major 
sources of energy consumption and expense in refining these liq- 
uids, the technology and research needs for hydrogen manufacture 
are also considered in this study. Environmental and health prob- 
lems are given careful attention since the raw liquids are known to 
contain toxic components. 


47 (EUR—9182-EN) Coal conversion processes and 
their materials requirements. Marriott, J.B.; Voorde, M. van 
de; Betteridge, W. (Commission of the European Communi- 
ties, Luxembourg. Directorate-General for Information, 
Market and Innovation). 1984. 117p. Commission of the Eu- 
ropean Communities, Luxembourg. 

The coal conversion processes combustion, gasification and 
liquefaction are discussed with respect to current industrial devel- 
opments and material problems in industrial plants due to fouling, 
corrosion and erosion. The available materials are discussed by 
means of high temperature corrosion, erosion, ductibility, creep, fa- 
tigue and physical properties. Ceramics and refractories which are 

i ly used as thermal insulation are also discussed by means 
of corrosion and erosion and mechanical properties. 


48 (NP—5900251) Char oil energy development. 
Monthly report No. 27, November 1973. (FMC Corp., 
Princeton, NJ (USA). Chemical Research and Development 
Center). 1973. 58p. Chemical Research and Development 
Center, FMC Corp., Princeton, NJ. File Number 
185900251. 
The COED process is the multistage fluidized-bed pyrolysis 
of coal. Product oil from the pyrolysis is hydrotreated to produce a 
synthetic crude oil. Project economics for a commercial COED 
plant, which also produces a marketable gas and a char, are attrac- 
tive. A pilot plant was constructed to process 36 tons of coal per 
day in the pyrolysis section and 30 barrels of oil per day in the hy- 
section. Both sections are in operation. The pilot plant 
will provide data for the design and economic analysis of a com- 
mercial COED plant, and the necessary oil and char samples for 
large-scale evaluations. Two pyrolysis runs, P-40 and P-41, were 
completed in November using Utah King coal with a nominal feed 
rate of 2250 Ibs/hr. Run P-41 was the first pilot plant run feeding 
Utah coal with the oil absorber recovery system on line and the 
initial results were encouraging. The oil filter processed 307 barrels 
of Utah coal oil in November for hydrotreating unit feed and ab- 
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sorber start-up operations. High average filtration rates (9.7 gal/hr/ 
ft?) were again attained in these runs. The hydrotreating catalyst 
loading in the pilot plant reactors was replaced with fresh catalyst 
in November. Two material balance runs were made with the new 
catalyst system to continue the process variable studies with Utah 
and coal oil feed. 


49 (ORNL/ENG/TM—30) Analysis of SRC-II physi- 
cal properties. Khan, A.A.; Begovich, J.M.; Johnson, P.J. 
(Oak Ridge National Lab., TN (USA)). Sep 1984. Contract 
AC05-840R21400. 152p. NTIS, PC A08/MF A01; GPO 
Dep. File Number DE85000661. 

This report compares the results of simulated material bal- 
ances produced by using selected available thermophysical property 
correlations and the ASPEN (Advanced System for Process ENgi- 
neering) simulator with pilot plant data. In order to conduct such a 
study, a preprocessing program, COALIQ, was developed at the 
Oak Ridge National Laboratory. This program produces an 
ASPEN input file given the characterization data for the coal 
liquid and selected thermophysical property correlations. Essential- 
ly three sets of thermophysical property correlations have been ex- 
amined. The first set of correlations is based on petroleum liquids 
and was developed by Cavett; the last two sets developed by Star- 
ling and Wilson, respectively, are primarily based on data bases of 
pure compounds representing coal liquids. The results of the com- 
parison between data and simulations show that under moderate 
pressures and temperatures reasonable K-values are obtained for 
systems containing hydrogen, methane, and coal liquid; however, 
near critical conditions, the overall deviations are more pro- 
nounced. Variations caused by the use of different thermophysical 
property correlations were not large. However, such deviations in- 
dicate that better methods are needed to simulate water-hydrocar- 
bon mixtures with ASPEN than those which were used. Also, 
equations of state which behave robustly near the critical region 
should be included. Finally, a preliminary section on transport 
properties has been included, along with a review of some transport 
properties that appear in the literature. Recommendations for future 
work on transport property correlations have been made. 45 refer- 
ences. 


50 (ORNL/FETEP—6) Environmental, health, and 
safety assessments for direct coal liquefaction. Volume 6. 
Source and ambient monitoring programs. Roop, R.D.; Hun- 
saker, D.B. Jr.; Reed, A.W.; Kornegay, F.C.; Gilmore, C.C. 
(Oak Ridge National Lab., TN (USA)). Oct 1984. Contract 
AC05-840R21400. 133p. NTIS, PC A0O7/MF AOl1. File 
Number DE85000164. 

Comprehensiv, cost-effective environmental monitoring pro- 
grams are a critical element of the planning and development of 
emerging technologies such as the production of synthetic fuels 
from coal. Accurate and timely collection of data is essential for 
impact assessment, regulatory requirements, and management pur- 
poses. This report evaluates the ambient and source monitoring of, 
air and water quality performed by the U.S. Department of Energy 
and its subcontractors at six direct coal liquefaction projects: (1) 
SRC pilot plant at Ft. Lewis, Washington; (2) SRC pilot plant at 
Wilsonville, Alabama; (3) H-Coal pilot plant at Catlettsburg, Ken- 
tucky; (4) Exxon Donor Solvent pilot plant at Baytown, Texas; (5) 
proposed SRC-I demonstration plant at Newman, Kentucky; and 
(6) Proposed SRC-II demonstration plant at Ft. Martin, West Vir- 
ginia. The design, implementation, and results of air and water 
monitoring programs at these facilities were examined to identify 
lessons learned and research and development needs from individ- 
ual and collective experiences. The results of this evaluation are ex- 
pected to guide industrial, governmental, or other developers in 
planning air and water quality monitoring programs for future syn- 
fuels projects. 


51 (ORNL/TM—9116) Laboratory stress corrosion 
cracking studies in polythionic acid. Baylor, V.B.; Newsome, 
J.F. (Oak Ridge National Lab., TN (USA)). ” Aug 1984, 
Contract AC05-840R21400. 35p. NTIS, PC A03/MF AO1; 
1; GPO Dep. File Number DE85002245. 

Stress corrosion cracking caused by polythionic acid and/or 
chlorides is a problem in coal liquefaction pilot plants. This prob- 
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lem is also common in refineries and has been the subject of exten- 
sive research. This study examines (1) the relationship of the 
ASTM standard ferric sulfate-sulfuric acid test for determining sen- 
sitization to resistance to polythionic stress corrosion cracking, (2) 
the cracking resistance of higher-alloy Fe-Ni-Cr materials in addi- 
tion to the common austenitic stainless steels, and (3) the effect of 
chloride concentrations up to 1% in polythionic acid solutions on 
cracking behavior. We found that the ferric sulfate-sulfuric acid test 
can be used as an acceptance test for materials resistant to polyth- 
ionic acid stress corrosion cracking because of its severity. The 
more highly alloyed materials were more resistant to sensitization 
than most of the austenitic stainless steels and were virtually unat- 
tacked in polythionic acid solutions containing up to 1% chloride. 
Chloride increased the corrosion rate and caused localized pitting, 
but it did not affect significantly the number of failures or the fail- 
ure mode. 


(ORNL/TM—9340) Assessment of slurry pump 
<n for a coal liquefaction demonstration and pio- 
neer co lants. Krishnan, R.P. (Oak Ridge National 
Lab., TN (USA)). Oct 1984. Contract AC05-840R21400. 
145p. NTIS, PC A07/MF A011; GPO Dep. File Number 
DE85000163. 

This report examines the technical status of slurry pumps in 
coal liquefaction service. Three specific pump applications (1) coal 
slurry feed recirculation and pressure boosting, (2) high pressure 
coal slurry feedings, and (3) vacuum columns bottoms pumping are 
considered in this study. For each applications, pilot plant experi- 
ence and specifications for demonstration and commercial plants 
are summarized. The uncertainties in the scale-up of these pumps to 
commercial sizes and the development and testing needs for elimi- 
nating these uncertainties are identified. 69 references, 7 figures, 13 
tables. 


53 (ORNL/TM-—-9341) Assessment of slurry pressure 
letdown valve and slurry block valve technology for direct 
coal liquefaction demonstration and pioneer commercial 
plants. Krishnan, R.P. (Oak Ridge National Lab., TN 
(USA)). Oct 1984. Contract AC05-840R21400. 73p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE85000162. 

This report examines the status of the technology of high 
pressure slurry letdown valves and slurry block valves in coal liq- 
uefaction service. All of the demonstration and pioneer commercial 
direct liquefaction plant designs call for the use of high pressure 
slurry letdown valves for flow control and slurry block valves for 
flow isolation. Successful performance and reliability of these 
valves is a serious concern because of the severity of the process 
streams and the limited experience and performance data on these 
valves under such conditions. The objectives of this report are: (1) 
to examine the existing data base on these valves from the four 
major direct coal liquefaction pilot plants in the US, (2) to present 
the recommendations from the pilot plant experience, (3) to exam- 
ine the specifications for the letdown and block valves in the dem- 
onstration/pioneer commercial designs, and (4) to identify the scale- 
up issues, data gaps, and development and testing needs. 23 refer- 
ences, 20 figures, 7 tables. 


54 (PNL-SA—11993) Use of aqueous catalytic proc- 
essing for water-gas shift conversion. Elliott, E.C.; Sealock, 
LJ. Jr. (Pacific Northwest Lab., Richland, WA (USA)). 
Aug 1984. Contract AC06-76RL01830. 10p. (CONF- 
840805—23). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE85000357. 

From 188. meeting of the American Chemical Society; 
Philadelphia, PA, USA (26 Aug 1984). 

The water-gas shift concept being developed at Pacific 
Northwest Laboratory is a continuous process in which raw prod- 
uct gas is contacted with an aqueous catalyst system in the temper- 
ature range of 250° to 350°C and at pressures from 500 to 2500 
psig. The catalyst of choice is sodium carbonate at a concentration 
of 6% in water, but any material which can generate hydroxide 
ions at the process conditions will effectively catalyze the reaction. 
Previous batch scale research conducted under sponsorship of the 
Gas Research Institute hi, demonstrated the chemistry of the con- 
cept and has substantiated that the reaction rates of the experiments 
varied depending upon catalyst concentration, temperature and 
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pressure. Based on these rates it is apparent that useful water-gas 
shift conversion can be obtained with the aqueous system and that 
the required gas contacting time is in the range of minutes depend- 
ing on the extent of shift reaction required. These batch studies 
proved that a simple system of circulating the reactant gas through 
an aqueous pool of catalyst sealed in a high pressure autoclave can 
be used to study the reaction chemistry of the concept. Current re- 
search is designed to demonstrate the concept of continuous use of 
an aqueous catalyst system for conducting the water-gas shift reac- 
tion and to prove the initial engineering of continuous processing. 
Work in progress is designed to: establish optimum operating condi- 
tions; determine pressure effects and limitations; establish catalyst 
lifetimes; obtain kinetic information; determine H2S removal effi- 
ciencies; establish tar and oil removal/conversion efficiencies; deter- 
mine catalyst regeneration/recycle requirements and catalyst costs; 
establish effect of gas residence times and concentration on conver- 
sion efficiencies; determine the improvement to current technology; 
and establish cost savings/benefits. 11 references, 3 figures. 


55 Opportunities in underground coal gasification. 
Bloomstran, M.A.; Davis, B.E. (Gulf Research and Devel- 
opment Co., Lakewood, CO). Energy Progress; 4: No. 2, 74- 
77(Jun 1984). Contract AC20-77ET 13108. 

A review is presented of the results obtained on DOE-spon- 
sored field tests of underground coal gasification in steeply-dipping 
beds at Rawlins, Wyoming. The coal gas composition, process pa- 
rameters, and process economics are described. Steeply-dipping 
coal resources, which are not economically mineable using conven- 
tional coal mining methods, are identified and potential markets for 
underground coal gasification products are discussed. It is conclud- 
ed that in-situ gasification in steeply-dipping deposits should be 
considered for commercialization. 
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REFER ALSO TO CITATION(S) 0106009, 34, 36, 37, 42, 43, 49, 55, 87, 89, 
121, 517, 518, 976 


56 (CONF-840637—, pp 219-233) Measurement of 
the physical properties of coal powders, aqueous slurries and 
dispersions. Chang, C.H.; Rowell, R.L. (Univ. of Massachu- 
setts, Ambherst). 1984. NTIS, PC A99/MF AOI. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The ig procedures, subsidence behavior, partial mass 
quantities of coal iene and electrophoretic mobility of coal dis- 
persions were investigated. A variety of temperatures and condi- 
tions in a simple convective type oven were studied and showed 
that a drying temperature of 60°C and a time of 3 hours gave a 
reproducible measurement of moisture content. The moisture con- 
tent was found to be about 1% for several pulverized bituminous 
coals. Most of the water was removed within the first two hours. 
Sedimentation studies were carried out on GM coal/C-8 and Dick- 
erson coal/C-13 using different types of additives. Slurries were 
prepared at 10 and 20 wt % coal with varying additive concentra- 
tion by simple handmixing for 10 minutes in graduated cylinders. 
The effect of additive expansion of the subsidence bed was studied 
by measuring the dimensionless coefficient of additive expansion a/ 
sub ac/ which was introduced in earlier work. The partial mass 
quantities of coal were determined by using pycnometry with GM 
and Dickerson coals mixed with prepared aqueous surfactant solu- 
tions at 50°C. The results showed that the partial quantities of coal 
were time and concentration dependent. Examination of data sug- 
gested that, at any instant of time, the slurries behaved very nearly 
like an ideal mixture, i.e., the mass-average slurry volume was very 
nearly a linear function of coal weight fraction. However, signifi- 
cant changes in the partial mass volume of coal as a function of 
time could be interpreted in terms of rate processes such as liquid 
penetration of pores, expulsion from pores and changes in the local 
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framework density of coal. The measurements of electrophoretic 
mobility were carried out using a Pen Kem 501 and a Pen Kem 
system 3000 using GM coal and Atlas G-271 aqueous solution. The 
experimental results showed that the mobility was dependent on 
concentration, dilution ratio and time. 19 references, 8 figures, 4 
tables. 


57 (CONF-840637—, pp 283-303) Effects of weather- 
ing of coals on slurriabilities. Igarashi, T.; Kiso, a — 
saki, Y.; Yamamoto, M.; Ogata, T.; Fukuhara, K.; Yama- 
zaki, S. ‘(Nippon Oil and Fats Co., Ltd., poset Japan). 
1984. NTIS, PC A99/MF AO0O1. File Number 1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Specific surface area, oxygen containing functional groups 
and wettabilities of coals were increased by air-oxidation. And a 
good correlation between increasing rate of oxygen content from 
carboxylic and hydroxyl groups and wettabilities (COS ©) was ob- 
served and it is concluded that the change of oxygen content is a 
main factor determining the wettabilities of coal surfaces. By these 
changes by oxidation, not only the water absorption or equilibrium 
moisture but also the slurry viscosities of each coal under the de- 
fined conditions were increased. From the obtained experimental 
results, it is concluded that the prevention of air-oxidation of coal 
during stock-piling is very important for quality control of Coal 
Water Mixture (CWM) and the usage of anti-oxidation agent such 
as KLN-10 and KLN-20 produced by Nippon Oil and Fats would 
be recommended. 


(CONF-840637—, pp 304-312) Effect of the inter- 
aan between particles on the viscosity of coal water slur- 
ries. Botsaris, G.D.; Astill, K.N. (Tufts Univ., Medford, 
MA). 1984. NTIS, PC A99/MF AOl1. File Number 
T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The rheological properties of coal water slurries are of pri- 
mary importance for their utilization. This paper deals with a par- 
ticular aspect of slurry rheology; namely with the question: how to 
achieve a minimum viscosity for a given solids concentration. Ein- 
stein derived the equation given for the viscosity of a suspension 
by calculating the viscous energy losses due to the presence of the 
particles. This equation, however, applies only to very dilute sus- 
pensions and a number of investigators have set out since then to 
find an equation applying to high concentrations and reducing to 
Einstein's equation for phi > 0. Two such equations are mentioned 
here. Both the theoretical as well as the empirical one, indicate that 
the relative viscosity of suspensions is a function of only the re- 
duced volume concentration, i.e., the ratio phi/phi/sub m/. The 
relative viscosity is lowered when this ratio is lowered. Thus an ob- 
vious approach in lowering this ratio, for given phi, is to increase 
phi/sub m/. In their experiments they found three types of slurries: 
one, with a surfactant, was aggregatively stable at all concentra- 
tions; second, slurries without additives agglomerated at all concen- 
trations (no fines remained in suspension); and third, slurries aggre- 
gatively stable up to about 55% solids. Correlations of these data 
are presented. (LTN) 


59 (CONF-840637—, pp 313-324) Relationship be- 
tween properties of adsorption layer on coal surfaces and 

characteristics of coal water slurry. Chen, T.; 
Cai, M.; Jiang, L. 1984. NTIS, PC A99/MF AOl1. File 
Number T1I84015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Three different (unidentified) additives were adsorbed on a 
polished coal surface from solutions of different concentration and 
the thickness of the adsorbed films measured by ellipsometry. Ad- 
sorption isotherms were also calculated from the change in concen- 
tration of the solution before and after adsorption. Similarly, the 
effect of the three additives on the viscosity of CWS was measured. 
Additive C formed the thickest adsorption film and had the greatest 
effect in reducing the viscosity of the CWS. (LTN) 
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60 (CONF-840637—, pp 325-337) Coal-water-metha- 
nol slurries: viscometric properties and the effects of coal 
type. Ekmann, A.C.; Ekmann, J. (Pittsburgh Energy Tech- 
nology Center, PA). 1984. NTIS, PC A99/MF A011. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

A plot of viscosity measurements for coal-water-methanol 
mixtures vs percent methanol in the liquid indicates that the viscos- 
ities of both coal-water and coal-alcohol slurries are increased by 
the addition of the second liquid. The viscometric properties of 
these coal-water-methanol slurries are important in the utilization of 
both coal-water and coal-alcohol slurries. The addition of methanol 
to a coal-water mixture may eliminate the need for combustion air 
preheat and will inhibit freezing during storage. Alternately, the 
cost of a coal-methanol fuel will be reduced if low-grade methanol 
(which contains water) is used. However, significant increases in 
fuel viscosity could cause handling problems. Initial viscosity meas- 
urements were made on water methanol slurries in support of a 
combustion test program at the Pittsburgh Energy Technology 
Center involving coal-water-methanol fuels containing 60 wt % 
Pittsburgh seam coal. When slurry viscosities were plotted against 
percent methanol, the shape of the curve was very similar, on a 
greatly exaggerated scale, to the plot oi viscosity vs. percent meth- 
anol for the pure liquid mixtures; viscosity peaks in both cases oc- 
curred at about 35 wt % methanol. Slurries containing Montana 
Rosebud, Texas Lignite, Pennsylvania Lower Kittanning, and Ca- 
nadian Alberta coals, which were evaluated as a part of the same 
combustion program, also displayed viscosity maxima, but at differ- 
ent fractions of methanol. However, slurries of petroleum coke in 
water-methanol mixtures (also used for tests at PL .'C) displayed no 
viscosity peak. These slurry viscosities decreased steadily as percent 
methanol was increased. Common predictive correlations for sus- 
pension viscosity have been examined and appear to be inadequate. 
11 references, 10 figures. 


61 (DOE/FC/10614—T10) Fundamental combustion 
studies of low-rank coal slurries. Monthly report No. 7, Sep- 
tember 1-30, 1984. Smoot, L.D. (Brigham Young Univ., 
Provo, UT (USA). Combustion Lab.). 15 Oct 1984. Con- 
tract AC18-84FC10614. 2p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85001007. 

Rheological measurements for the lignite slurry (produced at 
300°C) continued for a range of solids loading values in the slurry, 
concentration was achieved using vacuum evaporation of the origi- 
nal 40/60 (lignite/water) slurry. At high shear rates, the slurry ex- 
hibited thixotropic characteristics, while at lower shear rates the 
behavior more closely approximated that of a Newtonian fluid. 
Subbituminous coal ash and moisture determination showed 5.5% 
ash for slurries produced at both temperatures and moisture content 
of the dried coals of 2% and 2.7% for 300°C and 330°C slurry 
process temperatures, respectively. Assembly and fabrication of ap- 
paratus and equipment for slurry spray tests began. Nozzle manu- 
facturers were contacted to supply canidate nozzles for slurry spray 
and combustion tests. Reactor assembly and facility modifications 
to the slurry feed system and combustion products drainage system 
were also completed. 


(DOE/FE/60181—88) Mechanical and thermal 
friability of coals and modes of water bonding. Hauserman, 
W.B.; Tye, C. (North Dakota Univ., Grand Forks (USA). 
Energy Research Center). 1984. Contract FC21-83FE60181. 
46p. (CONF-840924—2). NTIS, PC A03/MF AOI; 1; GPO 
Dep. File Number DE85001612. 

From 4. international coal testing conference; Lexington, 
KY, USA (10 Sep 1984). 

The laboratory method developed to define mechanical and 
thermal friabilities of coals shows repeatable and consistent results. 
The method shows promise for prediction of a coal’s behavior in 
various handling and thermal operations. This method is valid only 
if coals are compared with their intrinsic moisture intact, mine-fresh 
from an un-weathered surface; any predrying, however gentle, sig- 
nificantly reduces their friability. For this method to be valid, sam- 
ples must consist of +1 in. (+2.5 cm) lumps, which must be uni- 
form and representative of the vein, since significant variation 
occurs between different lithotypes. Intrinsic moisture, entrained in 
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or bound to the coal is a positive factor contributing to the coal’s 
structural integrity. Simply removing the moisture, with no concur- 
rent damage by thermal expansion, substantially weakens to the 
coal. Differential calorimetry is a simple, effective method of deter- 
mining comparative heats of wetting when a porous solid is im- 
mersed in a liquid. This exthermic heat is directly proportional to 
the specific surface of the solid. The only firm conclusion to be 
drawn from the friability and dielectric data together is that both 
are simple, numerical techniques to characterize and compare coals 
with respect to their mechanical structure and modes of intrinsic 
moisture attachment. Each provides sets of several variables, whose 
full significance can only be established after expanding the data 
base to include more coals. The accomplishment to date consists of 
demonstratng that such data are possible. 26 references, 3 tables, 16 
figures. 


63 (DOE/OR/03054—54-Vol.1) SRC-I thermophysi- 
cal property data base. Volume 1. Chu, I.C.; Sivasubraman- 
ian, R.; Phillips, E.M. (International Coal Refining Co., Al- 
lentown, PA (USA)). Sep 1983. Contract AC05-78O0R03054. 
89p. NTIS, PC A0S/MF AO1; 1; GPO Dep. File Number 
DE84010323. 

This report presents the results of a literature search for 
thermophysical property data pertinent to the slurrying, reaction, 
and/or separation sections of a coal liquefaction processing facility. 
This project sought to establish a document that would be an effi- 
cient means to archive and retrieve coal liquefaction thermophysi- 
cal property data. Six seperate literature data bases were searched 
for public documents to 1983. Specific thermophysical properties 
addressed in the literature search included: vapor/liquid equilibria 
(VLE), enthalpy, vapor pressure, pressure/volume/temperature or 
density, viscosity, thermal conductivity, and surface tension. The 
results of this project are presented in terms of specially formatted 
citations, reference statements, and a cross-reference index. The ci- 
tations provide sufficient literature citation information to allow re- 
trieval of source documents from any scientific library. The associ- 
ated reference statements for each citation describe the contents of 
the source documents with information such as the type of physical 
property measured, composition of the mixture, and the range of 
temperaure and pressure covered by the data. The results of this 
literature search approximately 500 citations containing thermophy- 
sical property data relevant to coal liquefaction processing and suit- 
able for development of thermophysical properties correlations. Ci- 
tations and reference statements have been organized sequentially 
by property and are presented in Volume 2. Volume 1 provides a 
brief description of the actual work performed in compiling the 
thermophysical property data base. In addition, it describes the 
major limitations of the existing data base information and provides 
specific guidelines and recommendations for updating the data base 
in the future. 21 references. 


64 (DOE/PC/50801-—-T1) Laser induced coal fluores- 
cence. Eighth quarterly technical progress report, 1 July-30 
September 1984. Borst, W.L. (Southern Illinois Univ., Car- 
bondale (USA)). 1984. Contract FG22-82PC50801. 17p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85000633. 

Extensive fluorescence analysis on three different coal types 
has been completed. The samples were obtained from C. Philip 
Dolsen of Pennsylvania State University which originally were pre- 
pared by G.W. Fenton and A.H. Smith of the Coal Survey, British 
National Coal Board. These samples are of particular interest for 
their chemical characteristics and have been extensively catalogued 
by a number of institutions using various techniques over the past 
20 years. Primary attention was given to continuous excitation 
spectra of the two major component macerals and alteration of the 
sporinite macerals with time. Software has been developed to in- 
clude additional spectral parameters. The rank series of New 
Albany oil shale samples from the United States Geological Survey 
have been received and preliminary studies begun. 6 figures, 4 
tables. 
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65 (FWC/FWDC/TR—84/33) Investigation of pyrite 
as a contributor to slagging in eastern bituminous coals. 
Quarterly progress report 11, April 1-June 30, 1984. Bryers, 
R.W. (Foster Wheeler Development Corp., Livingston, NJ 
(USA)). Aug 1984. Contract AC22-81PC40268. 71p. NTIS, 
PC A04/MF A0O1; 1; GPO Dep. File Number DE85001487. 

The objective of this program is to examine slags formed as 
a result of firing coals with varying concentration levels, size distri- 
bution, and association of pyrite with regard to other mineral 
matter and carbonaceous material comprising the coal in a laborato- 
ry furnace. The program tasks are: selection of eight candidate 
coals; chemical characterization of the coal samples and identifica- 
tion of the pyrite size, distribution, and orientation with respect to 
other mineral matter and concentration levels; testing of the candi- 
date coals in a laboratory furnace; chemical and physical character- 
ization of the slag and fly ash samples created by the impurities in 
the coal sample; influence of coal beneficiation on furnace slagging; 
and analysis of data and identification of parameters influencing the 
contribution of pyrite to slagging problems. During the second 
quarter of 1984, samples of Illinois No. 5 Gallatin County, Illinois 
and Lower Kittaning Clarion County, Pennsylvania coal were sub- 
mitted to the laboratory for characterization. Analysis of the Illi- 
nois No. 5 coal was completed. A substantial portion of the analysis 
of the Lower Kittaning Clarion County was completed. Still re- 
maining are the chemical analysis of the fractionated coal ash, ther- 
mogravimetric analysis of the fractionated coal and mineral analysis 
of the low temperature ash on the Lower Kittaning Clarion County 
coal. Combustion tests were performed on the Illinois No. 5 Galla- 
tin County, Illinois and the Lower Kittaning Clarion County, Penn- 
sylvania coals. Deposits and fly ash were sampled and analyzed. 
Analytical work on the Illinois coal was completed. Analysis of the 
deposits while firing the Lower Kittaning coal is in progress. One 
combustion test remains - a blend of pyrites derived from coal with 
a coal to be selected. 27 figures, 11 tables. 


66 (NP—-5900126) Stady of catalytic diffusion in coal. 
Final report for 1983/1984 SOMED Project. Kispert, L.D. 
(Alabama Univ., University (USA). School of Mines and 
Energy Development). Sep 1984. 34p. SOMED, Box 6282, 
Univ. of Alabama, University (Tuscaloosa), AL 35486. File 
Number T185900126. 

The purpose of our studies is to determine the pore (hole) 
size and pore shape distribution in standard bituminous coal samples 
from various Alabama coal seams such as that of the Mary Lee, 
Black Creek and Pratt during and after swelling of the coal with 
different solvents at various temperatures. These samples come 
from the Penn State Coal Sample Bank at Pennsylvania State Uni- 
versity Coal Research Section and from Alabama's Mineral Indus- 
tries. Methods have been developed in the laboratory whereby free 
radical probes of varying sizes can be diffused into the coal under 
various conditions. These probes can be detected and the environ- 
ment surrounding the probes can be deduced by electron paramag- 
netic resonance (EPR) methods. To date, we have found that not 
only can the shape and size of the pores be determined, but that the 
size distribution varies from one bituminous coal seam to another, 
even for coal of the same rank, suggesting a different optimal cata- 
lyst should be used for each seam. The effect of oxygen on the coal 
samples during grinding has been studied; however, the free radical 
technique appears to be insensitive to the presence of oxygen ef- 
fects. It is our goal to determine the structural differences between 
various bituminous coals. 9 references, 9 figures, 1 table. 


67 Synthetic fuel effects in continuous combustion 
systems: an experimental study of fuel nitrogen conversion in 
jet-stirred combustors. Kowalik, R.M.; Ruth, L.A. (Exxon 
Research and Engineering Co., Linden, NJ). American 
Chemical Society, Division of Petroleam Chemistry, Preprints; 
27: No. 1, 155-168(Mar 1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Synthetic liquid fuels derived from coal and shale will differ 
in some characteristics from conventional fuels derived from petro- 
leum. For example, liquid synfuels are expected to contain signifi- 
cantly higher levels of aromatic hydrocarbons, especially for coal- 
derived fuels, and higher levels of bound nitrogen. These differ- 
ences can affect the combustion system accepting such fuels in im- 
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portant ways. In continuous combustors, i.e. gas turbines, the in- 
creased aromatics content of coal-derived fuels is expected to pro- 
mote the formation of soot which, in turn, will increase radiation to 
the combustor liner, raise liner temperature, and possibly result in 
shortened service life. Deposit formation and the emission of smoke 
are other potential effects which are cause for concern. Higher ni- 
trogen levels in synfuels are expected to show up as increased emis- 
sions of NO /SUB x/ (NO+N0Oz). Under a contract from the U.S. 
Department of Energy, the Corporate Research Technology Feasi- 
bility Center of Exxon Research and Engineering Company has 
been studying the effects of increased aromatics and nitrogen con- 
tents on the combustion of fuels, with emphasis on gas turbine ap- 
plications. An earlier paper presented results of an experimental 
study on the effect of aromatics and combustor operating condi- 
tions on soot formation. This paper focuses on the effect of in- 
creased fuel nitrogen and aromatics on the emission of NO /SUB 
x/. 


0108 Waste Management 
REFER ALSO TO CITATION(S) 010800521, 1075 


68 (EPRI-CS—3700) Cyclic reheat materials evalua- 
tion. (Battelle Columbus Labs., OH (USA); Stearns Catalyt- 
ic Corp., Denver, CO (USA)). Oct 1984. 77p. Research Re- 
ports Center, P.O. Box 50490, Palo Alto, CA 94303 $11.50. 
File Number T185920054. 

Cyclic reheat systems, available for low-sulfur coal, can 
reduce heat rate penalties and lower capital costs for utilities. This 
evaluation of heat exchanger materials and cleaning options is part 
of an effort to make cyclic reheat applicable to high-sulfur coal. 


69 (NP—4770513) Chemical reaction and kinetic in- 
vestigations using model reactions on dry desulphurization of 
flue gases with lime and limestone at high temperatures. 
Kohler, R. (Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakul- 
taet fuer Chemie). 9 Jul 1982. 282p. (in German). NTIS (US 
Sales Only), PC A13/MF A0Oi. File Number DE84770513. 

The subject of this research is investigations on dry desul- 
phurization of flue gases in the temperature range from 820 to 1320 
K. Crude or calcined limestone was used as absorption medium in 
this high temperature process. The experiments were carried out in 
a high temperature laboratory reactor which can be used as a 
packed bed or fluidized bed as required. Pressurized air was used as 
model flue gas to which 1000 to 10000 ppm SO: was added as pol- 
lutant. The adsorption from flue gases of SO2 on limestone or lime 
is associated with the oxidation of the four-valent sulphur because 
only sulphate is found among the products of reaction. 


70 (DOE/METC—84-26-Vol.3-Pt.3) Failure mode 
analysis for lime/limestone FGD systems. Volume III. Plant 
profiles, Part 3. Kenney, S.M.; Rosenberg, H.S.; Nilsson, 
L.L.O.; Oxley, J.H. (Battelle Columbus Labs., OH (USA)). 
Aug 1984. Contract AT02-80CH92122. 580p. NTIS, PC 
A25/MF AO1; 1; GPO Dep. File Number DE85001295. 

Profiles are presented for the FGD (flue gas desulfurization) 
systems of the following plants: Sherburne 1, 2; Bruce Mansfield 1, 
2, 3; Coronado 1, 2; Winyah 2, 3; R.D. Morrow, Sr. 1, 2; South- 
west 1; Dallman 3; Widows Creek 8; Martin Lake 1, 2, 3; Monticel- 
lo 3; Hunter 1,2; and Huntington 1. (DLC) 
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REFER ALSO TO CITATION(S) 01090073 


0110 Reserves And Exploration 


REFER ALSO TO CITATION(S) 01100055 


71 (NP—5900127) Land Use/Mineral Rights Map 
Series, 1983/1984, Lineback, N.G.; Weaver, D.C. (Alabama 
Univ., University (USA). School of Mines and Energy De- 
velopment). Sep 1984. 33p. SOMED, Box 6282, Univ. of 
Alabama, University (Tuscaloosa), AL 35486. File Number 
TI85900127. 

The ongoing Land Use/Mineral Rights Map Series was de- 
signed to map the existing land uses and mineral rights in and 
around the Warrior Coal Basin. The map series provides baseline 
data for monitoring all land use changes in the Warrior Basin. It 
also establishes a record of mineral rights useful in classifying some 
record discrepancies and assists the mining industry and its regula- 
tory agencies in organizing mineral rights data. 


0120 Mining 


REFER ALSO TO CITATION(S) 012000312 


72 (BMFT-FB-T—84-109) Systematic improvement 
work: Development of means for systematic improvement 
work for underground coal mining. Baethmann, H.J.; Mayer, 
K.; Schaechter, H.N.; Szponder, J.A. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.); 
Ruhrkohle A.G., Essen (Germany, F.R.)). Jun 1984. 256p. 
(In German). NTIS (US Sales Only), PC A1l2/MF AOl. 
File Number DE84752213. 

A systematic improvement work is aimed at spotting possi- 
bilities of performance improvement, rationalization and higher cost 
effectiveness, and at making use of these. To these ends, a Ruhr- 
kohle research project is to devise suited means. The special meth- 
ods engineering configuration for assessment of complex non-cyclic 
operations is experimentally practised for "installation and salvaging 
of equipment in shield-supported faces”, and an EDP-based OR re- 
cording and evaluation method as well as a computer model based 
on simulation technology for realistic planning and optimization of 
underground operations was developed, tested, and successfully 
practised for "classic roadheading (shotfiring)”. The methods are 
described and evaluated. Already now these methods are used for 
practice-oriented improvement work. Furthermore, program sys- 
tems (variable polling, colliery data file division "outby services”’) 
were developed for the comprehensive Ruhrkohle-internal techni- 
cal and managerial colliery data file ZPD. These program systems 
enable easier and more wide-spread use of the ZPD data file, more 
rapid outputs, and more ease of handling even for novice operators. 
All methods developed and described can be subject to further de- 
velopment and are suited for wide-whole use. 72 references, 115 
figures, 3 tables. 


73 (CONF-8306126—13) Reclamation of sodic mine- 
spoils with topsoiling and gypsum. Merrill, S.D.; Doering, 
E.J.; Sandoval, F.M. (Department of Agriculture, Mandan, 
ND (USA)). 1983. 17p. American Society of Agricultural 
Engineers, P.O. Box 410, St. Joseph, M: 49085. File 
Number T1I85900078. 

From American Society of Agricultural Engineers summer 
meeting; Bozeman, MT, USA (26 Jun 1983). 

ASAE Paper No. 83-2141. 

Gypsum incorporation in sodic minespoils increased yields 
but did not substitute for the benefits to forage grass production 
conferred by respreading of 30 cm of good quality topsoil. Very 
low hydraulic conductivity of sodic minespoils was a serious con- 
straint on chemical amendment effectiveness. 16 references. 
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74 (CONF-8404196—2) [Remarks by Charlotte E. 
Baldwin, Secretary, Kentucky Cabinet for Natural Resources 
and Environmental Protection]. (Kentucky Natural Re- 
sources and Environmental Protection Cabinet, Frankfort 
(USA)). 1984. 19p. NTIS, PC A02/MF A0O1. File Number 
DE85900025. 

From National Independent Coal Operators’ Association 
annual meeting; Lexington, KY, USA (26 Apr 1984). 

A talk by the Cabinet Secretary for natural resources and 
environmental protection discusses permit applications and environ- 
mental effects. (LTN) 


75 (DOE/EIA—0121(84/2Q)) Quarterly coal report, 
April-June 1984, (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). Oct 1984. 103p. NTIS, PC A06/MF AO! - 
GPO; GPO Dep. File Number DE85002177. 

The Quarterly Coal Report provides comprehensive infor- 
mation about coal production, exports, imports, receipts, consump- 
tion and stocks in the United States to a wide audience including 
Congress, Federal and State agencies, the coal industry, and the 
general public. The data presented in this report were collected and 
published by the Energy Information Administration (EIA) to ful- 
fill its data collection and dissemination responsibilities as specified 
in the Federal Energy Administration Act of 1974 (P.L. 93-275) as 
amended. This issue shows detailed quarterly data for April-June 
1984, aggregated quarterly historical and projected data for 1980 
through 1985, and aggregated annual historical and projected data 
for 1960 through 1995. To provide a complete picture of coal 
supply and demand in the United States, historical information and 
forecasts have been integrated in this report. All data for 1983 and 
previous years are final. All 1984 data are preliminary and subject 
to revision. 


76 (DOE/EIA—0125(81/3Q)) Coal distribution Janu- 
ary-September 1981. McNair, M.B. (USDOE Energy Infor- 
mation Administration, Washington, DC. Office of Coal, 
Nuclear, Electric and Alternate Fuels). 28 Jan 1982. 85p. 
NTIS, PC A05/MF AOI; 1 - GPO; GPO Dep. File Number 
DE85002273. 

This Department of Energy, Energy Information Adminis- 
tration (EIA), report continues the quarterly series on coal distribu- 
tion started in 1957 by the Bureau of Mines, Department of the In- 
terior, as a Mineral Industry Survey, Distribution of Bituminous 
Coal and Lignite Shipments. The last Bureau of Mines publication 
in this continuing series covered data for January-March 1977. 
Since that time EIA has published these reports. The publications 
provide volume data on coal distribution by coal producing district, 
consumer use, and method of transportation. The information for 
this report was collected on Form EIA 6 by the Coal Division of 
the Office of Coal, Nuclear, Electric and Alternate Fuels, from ap- 
proximately 1450 respondents. The data contained in this report 
were compiled from mandatory reports submitted by companies 
(coal mining companies, wholesale coal dealers, and brokers) that 
distributed coal in excess of 50,000 short tons annually and from 
voluntary reports submitted by other coal distributors. All data in 
the report are actual company reported figures and no estimates or 
other source data have been included. 14 tables, 7 figures. 


(NP—4770248) Coal mining in the power industry 
of the Federal Republic of ag in the year 1982, (Statis- 
tik der Kohlenwirtschaft e.V., png hg F.R.)). Sep 
1983. 94p. (in German). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE84770248. 

The statistical evaluation of the Coal mining in the power 
industry of the Federal Republic of Germany in the year 1982” 
treats besides the bituminous and brown coal mining among others 
the use of coal for the power generation and iron and steel making. 
The numerical tables concerning the production, use and trade of 
coal are titled: Bituminous coal mining, brown coal mining, coal 
balances, energy consumption, reserves, energy foreign trade, 
energy balances and world surveys. 
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REFER ALSO TO CITATION(S) 0130006, 7, 39, 45, 57, 59, 95, 102, 111, 
= eo 135, 137, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 154, 


(CONF-840637—, pp 158-164) Process heat from 
aned coal-water fuels. Green, L. Jr. (Energy Conversion 
Alternatives, Ltd., W: m, DC). 1984. S, PC A99/ 
MF AO1. File Number 1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

In the production of coal-water mixture (CWM) fuels, the 
deep de-ashing operation by froth flotation or equivalent methods 
leaves a residue high in ash content. Its still valuable energy con- 
tent, on the other hand, makes this residue the coal analogue of re- 
sidual fuel oil produced in petroleum refining operations. Sale of 
this relatively low-priced resid CWM fuel could greatly improve 
the economics of producing the premium, low-ash CWM. Possible 
users of such new residual fuels could be coal-designed boilers 
which have been converted to fire No. 6 oil but have retained their 
ash-handling capabilities. However, the number of such installations 
is limited. Another possible use might be as fuel for fluidized-bed 
combustors, but these high-cost units are intended to exploit low- 
cost solid fuels with low energy and/or high sulfur content. A third 
alternative could be a new type of high-efficiency industrial boiler 
or process heater expressly designed to operate on residual CWM 
fuel as well as others. Combustion in such a heater would be 
staged, starting with sub-stoichiometric reaction in conventional 
CWM burners and completed in the bottom region of a deep, in- 
tensely-mixed fluidized-bed heat exchanger. By virtue of this staged 
combustion the final flame temperature can be high enough for 
such industrial processes as hydrocarbon reforming without pro- 
ducing impermissible NO/sub x/ levels. The conceptual design of 
such a heater system capable of passing substantial quantities of fine 
ash is outlined. 12 references, 3 figures. 


79 (CONF-840637—, pp 266-281) Direct rheological 
characterization of highly loaded coal-water slurries flowing 
through pipes. Antonini, G.; Francois, O.; Gislais, P.; 
Touret, A.; Girard, P. (Universite de Technologie de Com- 
picane, France; Centre de Recherches ELF-SOLAIZE, St. 

ymphorien D’Ozon, France). 1984. NTIS, PC A99/MF 
AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The rheological properties of a highly concentrated coal- 
water slurry (70% by weight) are investigated by using an extru- 
sion rheometer. Indirect evidence of slip occurring at the tube wall 
is obtained by using tubes of various length to diameter ratios. The 
true rheological behavior (independent from tube diameter) of the 
CWM is obtained together with the flow index and slip coefficient 
versus wall shear stress. This permits a reliable extrapolation tech- 
nique for pressure drop predictions versus flow rate for larger pipe 
diameters that accounts for the slippage phenomenon observed with 
CWM. 13 references, 12 figures. 


80 (CONF-840637—, pp 571-581) Selective floccula- 
tion coal cleaning for coal slurry preparation. Attia, Y.A.; 
Conkle, H.N.; Krishnan, S.V. (Battelle Columbus Labs., 
OH). 1984. NTIS, PC A99/MF AOl. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Selective flocculation is an advanced physico-chemical tech- 
nique for cleaning fine and ultra fine coal. This technique is espe- 
cially well-suited for benefication of coal for coal-water mixture 
preparation. It appears to have both technical and economic advan- 
tage over froth flotation, the most commonly used beneficiation 
process for coal-water mixture preparation. These major advantages 
include improved recovery of ultrafine coal, reduced reagent re- 
quirements, less ash entrainment, and combined mineral and pyrite 
removal. The process has been shown effective for bituminous as 
well as subbituminous coal and lignite. Coals with 1 to 3 percent 
mineral matter have been produced from several medium-ash coals. 
Cleaning efficiencies of approximately 80 percent mineral matter re- 
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moval with 68 to over 90 percent coal recovery have been demon- 
strated. Pyrite can be dispersed with the ash forming minerals and a 

igni it percentage of this pyrite can be separated from the coal. 
We believe that results on selective flocculation of coal to date are 
very positive and warrant further development. The next logical 
step is the demonstration of the process at a larger scale on a con- 
tinuous basis and to develop scale-up data for design of commercial 
systems. Battelle is in the process of organizing a multi-client con- 
sortium to develop this technology. 6 references, 5 figures, 3 tables. 


(CONF-840637—, pp 582-597) Static tube flota- 
tion for fine coal cleaning. Yang, D.C. (Michigan Techno- 
~ ical Univ., Houghton). 1984. NTIS, PC A99/MF AOl1. 

ie Number T8401 5343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

A new static flotation device for the cleaning of fine and ul- 
trafine coal particles has been developed. The principle involved 
represents an innovative idea in flotation machine design. The coal 
fines are floated in a tube type assembly. The tube is fitted with a 
series of packing material which provides a large number of small 
flow passages in a circuitous pattern. A continuous solid-liquid-gas 
intermixing is accomplished when various fluid streams are forced 
through. This system design results essentially in plugflow and 
countercurrent gas-liquid operation, and thus constitutes an ideal 
situation not only for flotation separation but also for conditioning 
of the fine coal feed. The tube machine has several advantages over 
conventional flotation columns. It provides increased air-to-particle 
contact, eliminates the need for an air diffuser in the bottom of the 
column for generating fine air bubbles, and requires less water and 
energy. The tube flotation device has been used to upgrade finely 
ground Pittsburgh Seam coal (average particle size = 7.8 pm) into 
a high-quality product approaching 1% ash. No prior desliming is 
required and because of its superior separation efficiency, one stage 
of the tube machine can replace at least four cleaning stages of 
commercial mechanical cells. Moreover, the ease of control of the 
product grade and the capability of linear scale-up of the new 
device are other features particularly desirable for commercial ‘ad- 
aptation. Additionally, scale-up factors are considered and new ap- 
proaches to producing an ultraclean coal are presented. 13 refer- 
ences, 8 tables. 


82 (CONF-840637—, pp 598-604) Laboratory and 
pilot plant studies of coal beneficiation for CWF. Morgan, 
M.E.; Priggen, K.S.; Skolnik, E.G.; Sultzbaugh, J.M.; 
McHale, E.T. (Atlantic Research Corp., Alexandria, VA). 
1984. NTIS, PC A99/MF A0O1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and ea Orlando, FL, USA (25 Jun 1984). 

In this paper data from laboratory studies are presented on 
the cleanability of coal that is finely ground to several particle 
sizes, and in which several methods for ascertaining the theoretical 
cleanability were investigated. The method was applied to several 
coals to determine the extent of ash liberation and cleanability as a 
function of particle size. In the best case, grinding from 1000p to 
100 liberated approximately one percent more ash. In a third type 
of laboratory study, the use of a low temperature ashing technique 
was evaluated. It was concluded that float-sink analysis is superior 
to LTA for determining fine coal cleanability. A froth flotation 
beneficiation process has been incorporated into the 3 bbl/h CWF 
pilot plant. The equipment is described, and a combined beneficia- 
tion and CWF production process flow diagram is presented. The 
process has been operating successfully to produce 70% CWF, 
wherein the clean product is well below 3% ash at recoveries of 
>90%. Our emphasis continues to be on cleaning, to low ash levels 
(2 to 3%), coals that have been subjected to beneficiation and are 
already fairly low in ash (typically 5 to 6%). The rationale is that 
the product is to be used in CWF form in oil-designed combustors, 
which will require low fouling and slagging fuel. 4 references, 6 
figures, 3 tables. 


83 (CONF-840637—, pp 605-620) Cleaning process 
for highly loaded coal water slurry. Kuwabara, Takashi; 
Aoki, Kaoru; Shinano, Kunizo. (Sumitomo Heavy Indus- 
tries, Ltd., Tokyo, Japan). 1984. NTIS, PC A99/MF AQ0O1. 
File Number T184015343. 
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From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Coal for coal-water slurries is prepared as follows: (1) High 
ash coal is separated in a course state at 1.6 specific gravity - this 
removes much ash with little combustible value. (2) Further separa- 
tion at 1.3 specific gravity provides a low ash primary product and 
a secondary product of higher ash content. The yield of the low 
ash primary coal is more than 30% with ash reductions of 94.8, 
83.3 and 94.0% with 3 different coals. Combustible recovery can be 
as high as 95%. Froth flotation of the pulverized low ash primary 
product results in only a small improvement. The results may 
depend slightly on the nature of the original coal. The higher ash 
product benefited by pulverizing and flotation. 7 references, 4 fig- 
ures, 4 tables. (LTN) 


84 (CONF-840637—, pp 621-638) Study of slurry 
using de-ashed coal. Ogura, Yoshikazu; Mizuno, Yasunobu; 
Ueshima, Nobuhiro; Naka, Akihiro. 1984. NTIS, PC A99/ 
MF AO1. File Number 1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

In order to reduce the ash content of coal-water slurries, the 
coal must be deashed. Experiments on deashing by oil agglomer- 
ation and flotation are reported; in particular, the effects of particle 
size and collector reagent. The effects of dispersing and peptizing 
agents on the viscosity and stability of the fuel slurry are reported. 
The slurries were stable for periods of a week to a month. General- 
ly, they reduced the ash content to about 1/2 of the original value 
and the sulfur content to about 1/8 of that in the raw coal. 15 fig- 
ures, 6 tables. (LTN) 


85 (CONF-840637—, pp 639-648) Improved oil ag- 
glomeration process for coal beneficiation. Trass, O.; Bajor, 
O. (Univ. of Toronto, Ontario; General Comminution, Inc., 
Don Mills, Ontario). 1984. NTIS, PC A99/MF AOl1. File 
Number T1I84015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The spherical agglomeration technique developed at the Na- 
tional Research Council of Canada (NRCC) is an excellent method 
for cleaning and recovering very small coal particles. The finely 
ground coal, dispersed in water, is contacted with oil by intensive 
mixing. The hydrophobic coal particles collect onto the oil droplets 
to form the agglomerates which are then separated from the aque- 
ous phase by screening. This process can be simplified by combin- 
ing the grinding and agglomeration steps such that the excess 
energy expended while grinding is used for mixing and agglomer- 
ation. Experiments with the Szego mill, which is able to handle the 
pasty agglomerates, have shown that ash removal from Minto 
(New Brunswick) coal is comparable to that obtained with the 
usual NRCC process. The generally flaky products of the Szego 
mill allow better ash liberation, and the presence of oil enhances 
grinding performance. Favourable oil-coal-water ratios have been 
established. Major savings in equipment and operating costs are 
possible with the combined process. 10 references, 8 figures. 


86 (CONF-840637—, pp 649-664) Refining solid coal 
characteristi 


to enhance combustion ics of coal-water slurry 
fuels, Pinta, J. Jr. (Gulf Research and Development Co., 
Pittsburgh, PA). 1984. NTIS, PC A99/MF AO0l. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

These data imply that certain fractions can be extracted from 
coal (using conventional coal cleaning devices) and used more effi- 
ciently in combustion applications than the unfractionated parent 
coal. While the combustion test results with gram quantities of frac- 
tionated coal samples run through the simple drop tube apparatus 
are not directly scalable to industrial or utility boiler applications, 
the conclusion that a more reactive fuel will perform better than a 
less reactive fuel under a given set of existing conditions is plausi- 
ble. Similarly, while the ash fusion temperature of a given coal 
feedstock is not an absolute determinant of the slagging characteris- 
tics of the coal, it is an indicator. Applications of coal-water slurry 
fuels in oil-designed boilers will require extensive and expensive ret- 
rofit modifications to effectively utilize the less reactive, higher ash 
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coal-based fuels. By maximizing the reactive organic content of 
coal used to formulate coal-water slurry fuels, the combustion effi- 
ciency will be maximized and derating caused by lack of carbon 
burnout in the smaller oil-designed furnaces will be minimized at a 
minimum retrofit cost. Selective beneficiation can also produce a 
coal feedstock for coal-water slurry fuels having the desired slag- 
ging characteristics required for the specific boiler where CWS fuel 
application is being considered. Refining solid coal, using the analo- 
gy of crude oil refining, implies producing a range of coal products 
having various ranges in both types and amounts of both organic 
and inorganic constituents. In a manner similar to the efficient use 
of crude oil through refining into various products, in the future, 
coal will be refined into a slate of products - each having a particu- 
lar application for which it is best suited. 7 references, 9 figures, 3 
tables. 


87 (DOE/ET/14303—T2) Briquetting of fine coal 
using a sodium chloride binder. Crossmore, E.Y. Jr.; Kim- 
ball, R.J.; Kimball, S.M. (Kimball (Robert L.) and Associ- 
ates, Ebensburg, PA (USA)). Apr 1983. Contract ACOI- 
79ET 14303. 65p. NTIS, PC A04/MF AOl; 1; GPO Dep. 
File Number DE85001677. 

A pilot-scale test study was carried out to demonstrate the 
technical and economic feasibility of producing dense, weather-re- 
sistant briquettes from fine bituminous coal. The binder, a sodium 
chloride dendritic crystalline matrix, amounted to 0.34% of the 
final product. The briquettes produced had physical attributes simi- 
lar to natural lump coal. Generally, their heating value was greater 
because they contained less moisture. Subjective burn tests for the 
product were performed. The briquettes showed a fouling index in- 
crease ranging from 0.15 to 0.73 for the low volatile seam, and 0.39 
to 1.18 for the high volatile seam due to the sodium content of the 
additive. The scale-up cost for a 10 ton per hour operation includ- 
ing labor and capital amortization was calculated to be $16.68 per 
ton in 1981 dollars. 6 references, 32 figures, 22 tables. 


88 (DOE/FE/60339—T6) Ultrasonic vs mechanical 
comminution of coal: size, shape, and fracture characteristics 


of resultant particulates. Final report, July 1, 1983-June 30, 
1984, Robinson, P.D. (Southern Illinois Univ., Carbondale 
(USA). Coal Extraction and Utilization Research Center). 
1984. Contract FC22-83FE60339. 17p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85001889. 

This investigation is designed to characterize comminuted 
coal produced by ultrasonic grinding equipment (both roller/cou- 
pler and auger) and to compare the results with equivalent data de- 
rived from conventional ballmill and hammermill grinding methods. 
The techniques being utilized are scanning electron microscope- 
based automated image analysis (SEM/AIA) and high resolution 
scanning electron microscopy. The first phase of this investigation 
has shown that the size distribution of ultrasonically ground coal 
has a much wider range than its mechanically produced counter- 
parts and that the ballmill and hammermill methods produce a 
higher percentage of their total volume in the smaller size ranges. 
In addition, ultrasonically produced particulates are statistically 
more elongate than those produced mechanically. Finaily, high res- 
olution SEM observations indicate that ultrasonically ground coal 
is more angular, has less mineral matter within the coal, and con- 
tains more free mineral matter. During the next study phase, we 
will characterize a much wider variety of samples. Part one will in- 
volve SEM/AIA analyses of ‘Illinois No. 6 and Upper Freeport 
coals, ground by ultrasonic ani mechanical methods in graduated 
steps of size reduction, to look for changes in size or shape distribu- 
tions. Part two will investigate product differences between ultra- 
sonic roller/coupler and ultrasonic auger-produced particles in 
order to assess the difference in the two techniques. Part three will 
expand the study to include five more coals, in order to vaiidate 
our conclusions. Part four will develop the methodology for exam- 
ining coal/mineral associations on a particle-by-particle basis and 
should produce valuable information concerning the potential for 
beneficiation of ultrasonically comminuted coal. 8 references, 4 fig- 
ures. 
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89 (DOE/PC/62690—T5) Evaluation of the effect of 
coal cleaning on fugitive elements. Phase IV. Identification of 
mineral forms in coal. Quarterly progress report No. 5, June 
1, 1984-August 31, 1984. Streeter, R.C. (Bituminous Coal 
Research, Inc., Monroeville, PA (USA). National Lab.). 20 
Sep 1984. Contract AC22-83PC62690. 8p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE85000454. 
Low-temperature ashing of 15 samples was completed. 
These included 10 samples from the 15R series (Kentucky No. 9 
seam), completing this group, and 5 samples from the 26R series 
(Plant Cleaning-Kentucky No. 9 and No. 14 seams). The diffracto- 
grams have been examined for minerals present and are marked ac- 
cordingly for calcite, dolomite, hematite, illite, kaolinite, magnetic, 
pyrite, and a-quartz. The peak heights are related to concentrations 
and hence show the variations that occur among the different spe- 
cific gravity fractions. Although not indicated by Figure 1, it has 
also been found that, for the Illinois No. 6 coal, there is very little 
difference in the mineral concentrations throughout the particle size 
ranges from +30 M to -270 M, for a given specific gravity fraction. 
This is consistent with recent findings reported by workers at the 
Ames Laboratory, Iowa State University, for Illinois No. 6 coal. 


(DOE/PC/70778—T1) Measurement and control 
of electrostatic charges on solids in a gaseous suspension. 
Technical progress report No. 1, July 15-September 30, 1984, 
Nieh, S.; Nguyen, T. (Catholic Univ. of America, Washing- 
ton, DC. Dept. of Mechanical Engineering). Oct 1984. Con- 
tract FG22-84PC70778. 2ip. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85001450. 

This technical report summarizes the work performed during 
the period of July 15 (project starting date) to September 30, 1984. 
An improved continuous two-phase test loop with a cyclone-ventu- 
ri configuration has been designed, fabricated, and installed at the 
Mechanical Engineering Department, CUA. It is made of a uniform 
material (copper), and is specifically designed for studying the elec- 
trostatic charging and control of powders. Steady flows of solid-gas 
suspensions with conveying velocity up to 28 m/s can be achieved 
at the horizontal test section. The design feature and performance 
of this loop are presented. A preliminary design of the upgraded 
Faraday cage for measuring the individual particle charge has also 
been made. Efforts in developing the associated signal processing 
circuits and testing the Faraday cage system will continue. 8 refer- 
ences, 7 figures, 1 table. 


91 (DOE/PC/70796—1) Effect of maceral properties 
on the comminution of coal. Technical progress report, July 
15, 1984-September 30, 1984. Bodily, D.M. (Utah Univ., Salt 
Lake City (USA). t. of Fuels Engineering). 1984. Con- 
tract FG22-84PC70796. 3p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85000761. 

Five coal samples have been obtained for the initial studies. 
Four of these samples were obtained from the Pennsylvania State 
University Coal Sample Bank. The fifth sample was obtained di- 
rectly from Utah coal mines. These samples were selected because 
they show a range of vitrinite rank and contain a variety of exinite 
and inertinite macerals. These samples were also selected because 
they have been studied by maceral separation techniques. The ma- 
ceral composition of these samples is shown in Table 1. The chemi- 
cal and physical properties of coal macerals and whole coals which 
are important in the comminution of coal will be studied. Coal ma- 
ceral fractions will be prepared by fine grinding and separation in a 
density gradient centrifuge. Swelling behavior and micropore struc- 
ture will be determined. Porous coals will be prepared by freeze 
drying swollen coals. Fracture behavior of the porous coal will be 
studied. Swelling and porosity will be related to comminution be 
havior. 1 table. 


92 (ICTIS/TR—27) Equipment for hydraulic handling 
of coal. Stewart, D.; Wood, P.A. (International Energy 
Agency Coal Research, London (UK)). Aug 1984. 76p. 
NTIS (US Sales Only), PC AO5/MF AO0Ol1. File Number 
DE85900214. 

This report is one of two that review the literature relating 
to the hydraulic handling of coal. It is concerned with aspects of 
equipment selection and slurry characteristics, while the compan: »r 
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report is concerned with operations where hydraulic systems could 
be used. Aspects of coal and slurry preparation and storage are 
considered with equipment such as feeder-breakers, crushers, stor- 
age tanks, storage ponds, bins, hoppers and silos being outlined. 
The important problems of pump selection and operation are dis- 
cussed and the main characteristics of many pumps and pumping 
systems summarized. The various optional conduits (both closed 
and open) within which the coal slurry can flow are also briefly 
considered, as is the problem of slurry dewatering. Recent trends in 
the development of instrumentation for a hydraulic handling system 
are then outlined, with methods for velocity and flow measure- 
ment, and density and particle size distribution determination being 
considered. Slurry flow characteristics are next discussed with the 
various flow regimes being identified. The various methods for the 
prediction of depositional critical velocities and pipeline friction 
losses in both laminar and turbulent flow are also reviewed. This is 
followed by a summary of iments with coarse coal slurries 
and dense-phase slurries. It is concluded that increased success of 
hydraulic handling systems for coal requires a careful choice of 
equipment used in slurry preparation, handling and dewatering, and 
that further evaluation of slurry rheology will permit optimization. 
349 references, 56 figures. 


93 (NP—4901776) Report on commercial scale com- 
bustion and gasification tests using clean pellet fuel produced 
from Ohio coal. (McDowell-Wellman Co., Cleveland, OH 
(USA)). Aug 1979. 136p. Dept. of Development, Div. of 
Energy, P.O. Box 1001, Columbus, OH 43216. File Number 
T184901776. 

During 1978 the Ohio Department of Energy sponsored a 
development program at the Dwight-Lloyd Research Laboratories 
of McDowell-Wellman Company which concerned production of a 
clean pellet fuel from Ohio coal. After some favorable small scale 
test results were obtained it was decided to perform some combus- 
tion and gasification tests using commercial scale equipment for 
product evaluations. Also, these tests were to determine if process 
modifications were necessary. A chain grate stoker at the Massillon 
State Hospital was made available for the combustion tests and a 
Wellman-Galusha gas producer at the National Lime and Stone 
Company was made available for the gasification tests. After minor 
ignition equipment modifications, the clean pellet fuel responded fa- 
vorably to combustion in the chain grate stoker. Approximately 70 
to 85% of the sulfur was confined to non-entrained ash of the fuel 
as cinders and the stack gases were free of visible emissions. The 
capability of attaining less than .6 lbs/MM Btu in the combustion 
exhaust was demonstrated. The clean pellet fuel responded very fa- 
vorably to gasification in the fixed bed gas producer which did not 
require equipment modifications. The producer gas was of relative- 
ly high quality, depleted of tar and 85 to 95% of the sulfur was 
confined to the non-entrained ash constituents of the pellet fuel. 
These large scale combustion and gasification tests were positive 
yet preliminary in scope: more extensive tests are required for de- 
tailed evaluations of the fuel under a range of commercial operating 
conditions. 
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REFER ALSO TO CITATION(S) 01400061, 65, 87, 93, 868, 1071, 1073 


(ANL/FE—84-16) Flow characterization and cali- 
ite of slurries by pulsed-neutron activation. Porges, 
K.G.A. (Argonne National Lab., IL (USA)). Jul 1984. Con- 
tract W-31-109-ENG-38. 46p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE85000780. 

The accuracy of Pulsed Neutron Activation (PNA) flow ve- 
locity measurement is discussed here on the basis of flow modeling. 
Radial dispersion of the tag is found to have a decisive influence on 
the PNA profile, hence on the processing equations. A non-Newto- 
nian generalized model is used for laminar slurry flow, allowing ad- 
ditional information on the flow regime to be extracted from the 
measurements. Geometry details are found to be relatively unim- 
portant in affecting measurement accuracy; a large correction, how- 
ever, has to be applied for truncation in laminar flow measure- 
ments. A different computation procedure is needed when neutron 
bursts are long compared to the source-region transit time of the 
center-flow. Using the various procedures derived in this report, 
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the final accuracy of the computed duct-averaged flow speed ap- 
proaches 1%, which renders PNA highly suitable as an on-line 
flow calibation/characterization method for various industrial sites 
including high pressure and other especially difficult flows. 31 ref- 
erences, 7 figures, 2 tables. 


95 (CONF-840637—) Coal slurry combustion and 
technology: proceedings. (USDOE te Energy Tech- 
nolo go PA). 1984. 1063p. NTIS, PC A99/MF A011; 
Dep. File Number DE84015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The Sixth international symposium on Coal Slurry Combus- 
tion was held at the Hyatt Orlando, Kissimmee, Florida, June 25- 
27, 1984. Papers were presented at sessions involving: pilot testing, 
commercial and industrial applications, combustion technology, 
slurry rheology and characterization, commercialization and eco- 
nomics, additive considerations, demonstration projects, fuel clean- 
up (beneficiation), bench-scale and pilot testing, slurry handling, 
slurry preparation, and equipment. Seventy-eight papers from the 
proceedings have been entered individually into EDB and ERA; 22 
manuscripts of papers were unavailable at the time of publication. 
(LTN) 


(CONF-840637—, pp 3-18) Combustion of coal- 
ouihdibbaniien mixtures in a 700-hp watertube boiler. Fu, 
Y.C.; Bellas, G.T.; atdien, R.B.; Joubert, J.I. (Pittsbur, 
Energy Technology Center, PA). 1984. NTIS, PC A99/MF 
AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The use of coal-methanol-water (CMW) mixtures as substi- 
tute fuels has been evaluated in the Pittsburgh Energy Technology 
Center's 700-hp watertube boiler designed for oil firing. Tests were 
conducted with mixtures prepared with a high volatile A bitumi- 
nous coal and a high volatile C bituminous coal to determine the 
minimum level of methanol required in the fuel mixture to maintain 
a stable flame without preheated combustion air. Tests were also 
carried out using preheat temperatures typical of utility boiler con- 
ditions. With CMW mixtures containing 60% hvAb coal, the mini- 
mum level of methanol required without using preheated combus- 
tion air was determined to be about 16%. The carbon conversion 
and boiler efficiencies at full load for mixtures containing 0 to 39% 
methanol were in the ranges of 92 to 98% and 72 to 81%, respec- 
tively, when the combustion air temperature varied from ambient 
temperature to 500°F. With CMW mixtures containing hvCb coal, 
no more than 51% coal could be added because of the formation of 
high viscosity mixtures, resulting in high fuel-pump pressures and 
nozzle-plugging problems. A series of combustion tests with mix- 
tures containing 51% coal showed that mixtures containing 23% or 
less methanol required preheating of the combustion air to be fired 
successfully. For mixtures containing 12 to 45% methanol, the 
carbon conversion efficiencies at full load were all = 99.4%, and 
the boiler efficiencies were in the range of 76 to 81% when the 
combustion air temperature was varied from ambient temperature 
to 500°F. 2 references, 8 figures, 7 tables. 


97 (CONF-840637—, 
combustion in industrial 
Rekos, N.F.; Rieke, K.L. (Westinghouse Electric Corp., 


pp 21-28) Coal water slurry 
gas turbines. Lew, H.G.; Toof, J.L.; 


Concordville, PA; Morgantown Energy Technology 
Center, WV). 1984. NTIS, PC A99/MF A0O1. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

This program aims to evaluate coal-water mixture (CWM) in 
a low emission staged rich-lean combustor design that met low 
emission objectives in previous work, the Multiannular Swirl 
Burner (MASB), has been selected for the tests. This burner utilizes 
the rich-lean process to minimize NO/sub x/ from the combustion 
of nitrogen-bearing fuel such as coal derived liquids or coal water 
mixtures. The MASB has the advantages of an all-metal structure, 
does not require additional upstream film cooling, and has a low 
pressure loss characteristic. Thus the MASB has attractive poten- 
tials for further development on CWM. Combustion tests have been 
performed burning distillate oil and a CWM containing 50% solids 
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with a size consists of 100% 10m X 0 with conditions at 10 atmos- 
pheres and outlet temperatures up to 2000°F. Flame ignition and 
stability characteristics of the MASB configuration for this CWM 
fuel are evaluated. Measurements include NO/sub x/ emission and 
carbon burn-out to evaluate the performance and combustion effi- 
ciency. The program elements center on a new design of the 10 
inch metal wall, high heat release rate MASB combustor (scaled-up 
from 5 inches) with a large swirl number (about 3) for the efficient 
combustion of CWM. The design reflects considerations of ignition, 
flame stability, devolatilization rates of the coal particles, and 
carbon particle char burn-out. A finite difference model of the axi- 
ally symmetric combustor turbulent swirling chemically reacting 
flow field for the combustion of gas and oil has been obtained and 
has assisted in the combustor design, especially in the design of the 
required recirculation zones and the scaling to the 10 inch diameter 
size. Residence times in the rich and lean zones, characterization 
times for char burn-out and devolatilization requirements and their 
impact on the design are discussed. 


(CONF-840637—, pp 30-47) Present status and 
souls of highly-loaded coal water slurry project in Japan. 
Nakabayashi, Yasuyuki; Kamao, Mitsugu. (Electric Power 
Development Co., Ltd., Tokyo, Japan). 1984. NTIS, PC 
A99/MF A0O1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Among coal fluidization technologies, the coal-water slurry 
technology (c/w = 50/50 wt %) has been put to practical use as a 
substitute of the solid coal transport system. The Black Mesa pipe 
line in the USA is a typical case of achievement and scale of instal- 
lation. In Japan also, hydraulic coal mining and pipe line transport 
are employed practically. Recently, Highly-Loaded Coal Water 
Slurry (HCWS) has been emphasized, and various projects have 
been proceeded with in many countries. HCWS is a fluid fuel of a 
high coal density, which is approx. 70 wt %, with good fluidity, 
not dehydrated and is combustible. Compared with the convention- 
al coal-water slurry, HCWS is superior in the following points: 
HCWS does not require much water, and has a high energy trans- 
port efficiency per volume; and no dehydration or drainage is re- 
quired after transport, and a great improvement can be expected in 
solving installation and environmental problems, which consequent- 
ly will ease the conditions of location. Figure 3 shows principal 
HCWS projects in Japan. The HCWS project by Electric Power 
Development Co., Ltd. (EPDC) is discussed in detail. EPDC’s coal 
fluidization technology development was started in the fine COM 
Study in 1976. The fine COM technology has been put into practi- 
cal use. Afterwards, special attention was paid to the offshare un- 
loading of coal, and researchers were made on coarse coal oil 
slurry which used heavy oil to fluidify coal for easier handling 
when unloading. Then, such researchers were followed by re- 
searchers of coarse coal water slurry or HCWS. The fundamental 
policy is to establish a total system as a prerequisite for mass import 
and consumption of foreign coal. 8 figures. 


99 (CONF-840637—, pp 67-71) P. L. Bartow Plant: 
two years of operation on COM. Higgins, M.E. (Florida 
Power Corp., St. Petersburg). 1984. NTIS, PC A99/MF 
A01. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

This paper presents the existing conditions and ongoing test- 
ing of the P. L. Bartow Unit No. 1. The unit was converted to 
burn coal/oil mixture on a continuous commercial basis and com- 
menced operation as such in May 1982. The unit has successfully 
burned in excess of one and one-quarter million barrels of COM 
consisting of 47 to 48% coal (dry basis) ground to 98% minus 325 
mesh mixed with 2-1/2% Sulfur No. 6 fuel oil. The paper explores 
the conditions of the boiler, electrostatic precipitator, fuel handling 
and ash handling/disposal systems. Particular attention is paid to 
these systems’ inherent differences in pulverized coal and straight 
No. 6 fuel oil systems. Inspection reports and testing are discussed 
with their significance to plant maintenance and operation reliabil- 
ity. These areas are examined with comparison to historical infor- 
mation for the No. 6 oil operation and the latest data for COM op- 
eration. In addition, areas of possible change or improvement are 
discussed. With the present desire by most companies to convert to 
coal/water mixture, areas in which Florida Power Corporation has 
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identified changes to handle this possible fuel are explored. The 
testing program has successfully defined major areas of concern 
and concluded that COM can be technically handled as an alterna- 
tive fuel supply in oil-fired boilers which are properly modified. 
The modifications can be determined in the majority of the areas 
by assuming that the fuel reacts halfway between total oil and total 
coal firing. The operation of the unit is more dependent on the pos- 
sible changes in the coal than changes in the oil portion. Based on 
this information, Florida Power Corporation feels comfortable in 
assuming that units will operate very closely to coal units, if operat- 
ed on coal/water mixtures modifying this only for the grind size 
and water content. 


100 (CONF- age pp 72-77) coal 
slurry fuel program - Hawkins Gt, (Coal igi (CoaLiquid, Inc., 
Louisville, KY). 1984 NTIS, A99/MF AOl. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

For a brief overview of our work in CWM development, we 
cite the following efforts designed to maintain maximum process 
flexibility with our ongoing efforts in COM fuel production and 
use. Original CWM work at CoaLiquid began in 1981 with process- 
ing done in special mixing vessels installed in Shelbyville. Fuel was 
prepared using various additive packages. Quantities of 1000 gallons 
for each package were prepared and transported to St. Louis, Mis- 
souri, to the McDonnell Douglas Corporation plant at Lambert 
Field. The fuels were test fired in a 65,000 Ib steam/h boiler, origi- 
nally designed for coal but converted to oil and natural gas. During 
1982 and 83, process development and refinement continued. By 
the end of 1983, the decision was made that increased efforts at the 
Shelbyville plant should be devoted to CWM development. A com- 
mitment was made to expanded analytical facilities and to the as- 
sembly of a dedicated CWM fuels handling and combustion test rig 
sized to commercial scale. Technology from Shelbyville will be in- 
corporated in the Florida plant and CWM demonstration work will 
begin in that region by the summer of 1984. CoaLiquid is also re- 
viewing beneficiation technologies. Since the last Symposium, Coa- 
Liquid has taken significant steps toward full commercialization of 
coal slurries. New processing facilities in Florida, Israel and Korea 
provide CoaLiquid and its affiliates the most extensive and diverse 
production and fuel demonstration capability of anyone in the field. 


101 (CONF-840637—, pp 78-88) Prospects and some 

problems on the of CWM in China, Zu-Na, W.; 

Fung-Ying, C. (China Association for Coal Processing and 

Utilization, Beijing; Bureau of Coal Processing and Utiliza- 

tion, wag eg 1984. NTIS, PC A99/MF AOl1. File 
Number TI 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Chinese work in coal-oil and coal-water fuel slurries is re- 
viewed. China has very large coal resources. Many coal seams with 
properties suitable for fuel slurries exist in all economic districts. 
Chinese work in coal preparation (to ash values of ~ 2%) for 
making fuel slurries is reviewed. Affiliation to kilns and industrial 
furnaces is recommended. Further work on ash removal and denat- 
ing is regarded as necessary before use in electric utilities. 8 refer- 
ences, 2 figures, 4 tables. (LTN) 


102 (CONF-840637—, pp 89-94) COMCO’s experi- 


ence in commercial of slurry fuels. Wilda, 
J.C.; Hay, P.D. (COMCO, St. Petersburg, FL). 1984. NTIS, 
PC A99/MF AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The second generation of COMCO alternative fuels, like 
REDICOAL fuel, has been developed and tested for those market 
segments who can most appreciate its fuel cost savings and slurry- 
type handleability. The key to our widespread use of REDICOAL 
fuel as an alternative fuel is three-part. We must: (1) choose central 
processing plant sites that afford at least water and rail transporta- 
tion, and preferably truck as well; (2) handle the incoming feed- 
stocks, processing systems, and outgoing shipments as efficiently as 
possible; and (3) take advantage of the economies of large-scale 
production and pass on such savings to our customers. COMCO 
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has already proven it can supply all three of these ingredients in 
COM's distribution, as evidenced by our on-going commitment to 
supply the Bartow Power Plant in Florida with fuel. Because of 
this experience and our recent innovations with dry fuel processing, 
we are confident that REDICOAL fuel will also meet rapid ac- 
ceptance by the industry. 


103 oo 840637—, pp 95-105) Assessment of — 
liquid mixtures in cooperating IEA countries. Whaley, H * 
Takagi, Masco; Kumano, Hidehiko; Kuwamo, Keishiro; N 
gasaka, Jiro; Nakabayashi, Yasuyuki; Fortuin, B.; ne 
ningsson, P.; Borgne, K.; Harrison, J. 1984. NTIS, PC A99/ 
MF AOl1. File Number 1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

For purposes of evaluation, the CLM activities in the partici- 
pating countries were separated into three major categories: Prepa- 
ration, Combustion, and Environmental. The Preparation category 
includes rheology/stability, fuel handling, pilot plant testing, com- 
mercial plant testing, and coal beneficiation. The combustion cate- 
gory includes atomization, emissions, burner testing, furnace testing, 
firetube boiler testing, watertube package boiler testing, utility 
boiler testing, and blast furnace testing. The Environmental catego- 
ry includes baghouse testing, electrostatic precipitator (ESP) test- 
ing, SO. controls testing, ash characterization, and waste disposal. 
The COM and CWM activities of all the participating countries are 
summarized in Volume III. The inputs from all participating coun- 
tries have indicated that commercial status has been achieved for 
COM preparation, instrumentation, rheology, handling and trans- 
portation. The on-going projects are adequate to address the re- 
maining COM technical issues such as pumps, burners, COM com- 
bustion and environmental controls. The viewpoints of participating 
countries on research and development needs for CWM technology 
are summarized in Volume I. The consensus view is that CWM 
technology has not achieved commercial status and that more R 
and D is needed. There are three program gaps: The first gap is 
related to the lag between coal beneficiation technology and CLM 
preparation technology (For CLM conversion applications, coal de- 
ashing is as important as desulfurization); the second gap is the need 
for long term CLM firing in a compact oil-fired utility boiler and 
other boilers that represent major market segments in specific coun- 
tries; and the third gap relates to the need for investigating environ- 
mental controls for CLM firing. 


104 (CONF-840637—, pp 109-126) Combustion histor- 
ies of various coal-water fuels. Matthews, K.J.; Street, P.J. 
(Marchwood Engineering Labs., Southam pton, England). 
1984. NTIS, PC A99/MF AO1. File Tlenher’ TI84015343. 

From 6. international symposium on coal slurry combustion 
and ag ys Orlando, FL, USA (25 Jun 1984). 

The paper describes work carried out to study the combus- 
tion behaviour of various coal-water slurry fuels. A variety of 
slurry formulations has been investigated to include a range of coal 
types, particle size distributions, additives and ash contents. The 
two experimental facilities are described in the paper. The combus- 
tibility of each slurry has been assessed by firing it in a 0.5 MW/ 
sub t/ combustion test facility using an air atomized burner. Solids 
samples were extracted from the furnace duct after approximately 
0.8 and 2.5 seconds mean residence time. These samples were ana- 
lyzed for combustible content to determine the extent of fuel burn- 
out and how this varied with excess oxygen, windbox temperature, 
atomizing air pressure and slurry coal content. Particle size analysis 
was used to assess the extent to which individual coal particles ag- 
gregated during the early devolatilization phase. The behaviour of 
a somewhat wider range of slurries was studied using a single drop 
heating apparatus and its associated high speed cine camera. In this 
equipment, initial heating rates are similar to those experienced by 
droplets passing through a flame front. The devolatilization behav- 
iour followed a clearly defined pattern which depended on the rank 
of the coal. In all cases the individual coal particles were found to 
adhere together, but in the case of low rank coals (high volatile, 
low swelling index), fusion was less pronounced than in the case of 
mid-rank coals (high swelling index). Subsequent burning was influ- 
enced both by the extent of particle aggregation and the individual 
coal particle reactivity; the latter is known to be a function of coal 
rank. A comparison has been made between the samples obtained 
from the 0.5 MW/sub t/ facility and the various stages in the single 
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drop histories. It is concluded that the single drop technique pro- 
vides a rapid and realistic means of assessing some slurry combus- 
tion properties. 


105 (CONF-840637—, pp 127-142) Combustion char- 
acterization of coal-water mixtures. Hargrove, M.J.; Levas- 
seur, A.A.; Chow, O.K. (Combustion Engineering, Iac., 
Windsor, CT). 1984. NTIS, PC A99/MF A0O1. File Nunber 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The overall objective of this DOE project is to provide suf- 
ficient data on Coal-Water Mixture (CWM) chemical, physical, and 
combustion properties to assess the potential for commercial use. 
The test program concentrates on two major areas of CWM utiliza- 
tion: combustion behavior/burner requirements; and performance 
characteristics/unit derating and availability. A representative 
cross-section of CWMs is being evaluated to develop a wide tech- 
nological base which covers the key characteristics that may have 
significant impact on steam generator and process heater perform- 
ance. The performance of oil-designed units firing CWM’s will be 
predicted, and retrofit economics will be determined. A total of 
seven units consisting of three utility steam generators, two indus- 
trial steam generators, and two process heaters will be studied. The 
project is approximately 50% completed. Milestones which have 
been completed include: selection of six representative burners; pre- 
liminary atomization and combustion tests on several burners; and 
ash deposition/performance tests on baseline oil, baseline coal, and 
eight different CWM'’s, based on three different coals, four different 
CWM producers, and two ash levels. The burner evaluations docu- 
ment atomizer performance (droplet size versus air-to-fuel ratio) 
and combustion performance (carbon burnout and stack gas compo- 
sition versus excess air, air temperature, and burner settings). The 
ash deposition/performance tests provide data on furnace and con- 
vection bank ash deposit buildup rates and bonding strengths, heat 
absorption rates, stack emissions, and fly ash erosion. This data will 
be used to predict performance in the full-size commercial units. 2 
references, 12 figures, 9 tables. 


106 (CONF-840637—, pp 143-156) Space resolved 
coal-water mixture combustion and pollutant formation stud- 
ies in a laboratory scale furnace. Germane, G.J.; Richardson, 
K.H.; Rawlins, D.C.; Hedman, P.O.; Smoot, L.D. (Combus- 
tion Lab., Provo, UT). 1984. NTIS, PC A99/MF AOl1. File 
Number TI84015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

A detailed study of the combustion of coal-water mixtures 
(with 70% coal, 30% water) and formation of nitrogen and sulfur 
pollutants has been performed in a vertical laboratory-scale com- 
bustor. Rheological characteristics were also determined for several 
slurries. Local measurements of the solid and gaseous products of 
combustion were made for samples obtained from the flame zone 
using a stainless steel, water-quenched probe. Optimum conditions 
were selected for best burnout and space-resolved measurements 
were made to determine the percentage of coal burnout and local 
gaseous composition. Rapid mixing of the gas streams eliminated 
fuel-rich regions within the reactor. CO was found only near the 
inlet region of the reactor with the highest concentration being 
0.8%. Particle residence time was estimated to be about 100 msec, 
with coal burnout (daf) ranging from 82 to 98% as swirl number 
and stoichiometric ratio were varied. The only nitrogen and sulfur 
pollutant species found were NO anc SOs. The exit concentrations 
of NO varied from 180 to 750 ppM. Radial gradients, recirculation 
near the wall and problems with sample collection and analysis 
caused the SO: data to have only qualitative value. 22 references, 
15 figures, 1 table. 


107 (CONF-840637—, pp 165-184) NO/sub x/ and 
carbon emission controi in coal-water slurry combustion. Far- 
mayan, W.F.; Srinivasachar, S.; Monroe, L.; DiTaranto, F.; 
Teare, J.D.; Beer, J.M. (Massachusetts Inst. of Tech., Cam- 
bridge). 1984. NTIS, PC A99/MF A0Ol. File Number 
TI84015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 
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Nitrogen oxides emission and carbon burnout are major 
technical problems which must be addressed if coal-water slurries 
are to be used as a practical alternative fuel in oil-fired industrial 
and utility boilers. Experimental results are reported concerning 
methods for reduction of NO/sub x/ and carbon emissions through 
control of major burner-combustor input variables. Experiments 
were carried out with three 70/30 wt % CWS fuels formulated 
from the same Eastern bituminous parent coal (~ 1.5 wt % fuel 
nitrogen, ~ 33% volatiles and 4.8% ash), but with differing coal 
particle size distributions. The experimental variables investigated, 
in addition to CWS coal particle fineness, included combustion air 
staging, combustion air swirl, quality of atomization, heat extraction 
and oxygen enrichment. The measurements included determinations 
of in-flame gas temperatures, gas velocities, gaseous species concen- 
trations (O2, CO2, CO, NO/sub x/), total solids concentration and 
carbon burnout. Rich-lean combustion brought about by combus- 
tion air staging, and the axial position of the flame front as influ- 
enced by combustion air swirl, atomization quality, and oxygen en- 
richment were key flame parameters affecting NO/sub x/ emission. 
Delayed admixing of the combustion air resulted in a reduction of 
NO/sub x/ emission levels in highly swirling single stage CWS 
flames from ~ 600 ppM (at 3% Os) to less than 200 ppM. Strongly 
lifted relatively unstable CWS flames yielded an NO/sub x/ emis- 
sion higher by nearly two thirds of that of flames where the front 
was stabilized at the burner tip. Atomization quality was the most 
critical variable affecting carbon burnout. 16 references, 27 figures, 
4 tables. 


108 (CONF-840637—, pp 186-202) Combustion of 
coal-liquid mixtures and pulverized coal with oxygen. Moore, 
C.; Jenkins, D.P. (BOC Ltd., West Yorkshire, England; 
British Steel Corp., West Glamorgan, England). 1984. 
NTIS, PC A99/MF AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Oil an "gas prices have risen significantly since the early 
1970's and in the longer term will continue to rise. Conversely, 
there have been more modest increases in coal and oxygen prices, 
making the use of these two more attractive. Test tunnel work at 
15 gph oil equivalent rate has been carried out with HFO, 40% 
COM, 60% CWM and 90% PF-Air combusted with oxygen. 
Coarse and fine distributions of coal fired at +-10% stoichiometry 
show that these factors have little influence. Modest cost reductions 
are possible with COM but much better economics are achievable 
with 60% CWM conveyed to the burner without any additives. 
This mixture has the same propane ignition needs as 90% PF-Air 
with stable combustion achieved above 730°C. Performance - de- 
fined by wall temperature profiles - of 60% CWM and 90% PF-Air 
were also very similar, making these flames suitable for high tem- 
perature processes such as metal smelting and melting, refractory 
and cement production, and flame stabilization. Some chemicals 
may be needed to make the ash compatible with the downstream 
process. With the 60CWM on-site wet grinding of run-of-mine coal 
for immediate burning with oxygen could provide a very economi- 
cal system for process heat. 11 figures, 6 tables. 


109 (CONF-840637—, i 205-215) Combustion of 


coal-water mixtures. Kikkawa, —_ K.; Arikawa, Y. 
(Babcock Hitachi K.K.., Hiroshima, Ja ). 1984. NTIS, PC 
A99/MF A0O1. File Number 7184015343, 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Combustion characteristics of the coal-water mixtures 
(CWM), which were prepared in a two compartment, wet ball mill, 
were studied in a horizontal test furnace with a single burner (3 x 
10° kcal/h). The comparisons of the combustion characteristics be- 
tween a slurry with the size distribution modulus of 0.4 in a 
Gaudin-Schulman plot and that with 0.8 were made to investigate 
the effect of the particle size distribution on combustion. The 
former showed the better combustion performance. The effect of 
coal concentration of the slurry on combustion was examined in 
detail. The difference in combustion efficiency between 74 wt % 
solids slurry and 55 wt % with the same particle size distribution 
was about 2% which is rather small. Slurries made of various coals 
were combusted to study the effect of parent coal properties on the 
CWM combustion. In the range of F.R. (the ratio of fixed carbon 
to volatile matter) of 0.9 to 2.5, the combustion efficiencies are 
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almost the same. However coal with F.R. of more than 3 resulted 
in lower combustion efficiency. On the other hand, the effect of 
two-stage combustion on the NO/sub x/ reduction was more effec- 
tive for coals of lower F.R. than those of higher F.R. The peak 
flame temperatures of the CWM combustion locate at a bit further 
from the burner than those of the PC combustion and the flame 
temperatures are more uniform along the furnace. The NO/sub x/ 
emissions out of the CWM combustion were therefore lower than 
those of the PC combustion while the combustion efficiencies were 
about the same. 4 references, © figures, 23 tables. 


110 (CONF-840637—, pp 234-250) Research on CWM 
preparation technique with ) Aor coals. Rong-zeng, Z.; 
Fang, Z.; Kun-Mu, H.; Ming-Qiu, G. (China Inst. of 
Mining, Beijing: Beijing Coal Mine Administration, China). 
1984. S, PC A99/MF A01. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

High-loaded CWMs have been prepared with a number of 
China coals containing 2 to 8% ash. The solid content of CWMs is 
up to 75% by dry weight with a good flowability and stability. 
Alfred equation is not the only model of size distribution for prepa- 
ration of a high-loaded CWM. The Rosin-Rammler equation is in 
fact the more convenient guidance for both coal grinding and 
CWM preparation. The optimum distribution modulus n in Rosin- 
Rammlar equation is between 0.7 to 0.8 for maximum packing effi- 
ciency when the largest particle diameter D/sub L/ = 300 pm and 
the smallest particle diameter Ds = 1 to 2 wm. In order to achieve 
the higher loading and flowability of CWM, controlling factors are 
Ds < 5 wm and n < 1.25. Such particle size distribution could be 
realized by a two-mill circuit. Three categories of chemical com- 
pound can be used as the additive of CWM, that is surfactants, high 
organo-polymers and inorganic salts. The optimum formulation of 
additives is case dependent, especially on coal and water character- 
istics. Various additives function differently on the CWM rheologi- 
cal characteristics and a composite additive dosage should be used. 
4 references. 


111 (CONF-840637—, pp 251-265) Effects of surface 
active agents on coal/water stability. Casassa, E.Z.; 
Parfitt, G.D.; Rao, A.S.; Toor, E.W. (Carnegie-Mellon 
Univ., Pittsburgh, PA). 1984. NTIS, PC A99/MF A0O1. File 
Number T184015343. Contract FG22-81PC40285. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The objective of this study is to investigate the influence of 
surface chemistry on coal/water slurry properties, and to provide a 
rational framework for the use of additives to modify slurry behav- 
ior. Four bituminous coals have been investigated, Pittsburgh Seam 
No. 8, Illinois No. 6, San Juan from New Mexico and Hiawatha 
from Utah. Electrophoretic mobility as a measure of surface 
charge, and wettability of the coal- powders have been related to 
slurry rheology and sedimentation behavior, as well as to the quan- 
tity of soluble inorganic minerals present on the coal surface. Meas- 
urements have been made in distilled water and in solutions of 
three simple well-characterized surface active additives. As expect- 
ed, surface charge strongly affects slurry properties, because the 
degree of flocculation is dependent upon surface charge. The elec- 
trophoretic mobility measured in concentrations of surfactants high 
enough to ensure complete wetting of coal particles may be quite 
different from that found in water alone. The electrophoretic mo- 
bility measured for the well-wetted coal appears to depend strongly 
upon the quantity and type of inorganic ions dissolved from the 
coal surface into the slurry, especially hydrous iron oxides. All the 
additives used lower the surface tension of the fluid, leading to 
more complete wetting of the hydrophobic coal particles. The se- 
quential wetting of different regions of the particle surface leads to 
marked fluctuations in electrophoretic mobility in the lower surfac- 
tant concentration range. Only when the surfactant concentration is 
high enough that the entire surface is wetted does the electrophore- 
tic mobility become constant and reproducible. In most cases the 
surfactants also adsorb on particle surfaces to some degree, and 
may modify particle charge. 18 references, 8 figures, 5 tables. 
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112 (CONF-840637—, pp 341-354) Economic and 
techaical factors governing ‘cosl-water slurry use at North 
American blast furnaces. Schiller, B.; Ivey, R.T. (Republic 
Steel Research Center, Independence, OH). 1984. NTIS, PC 
A99/MF AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, USA (25 Jun 1984). 

The ‘aaiony marrcunding ©on coal-water ao (CWS) has 
developed very rapidly in the last several years. The principal driv- 
ing force behind this effort has been the development of a replace- 
ment fuel for oil-fired boilers. However, the ironmaking blast fur- 
nace represents a very substantial additional market for CWS tech- 
nology. While the blast furnace is capable of using the same quality 
CWS that is suitable for the boiler, there are several subtle differ- 
ences in the blast furnace application that should be clearly recog- 
nized by anyone approaching this market. The purpose of the fol- 
lowing paper is to examine these considerations and to 
derive the economic and technical factors which will govern the 
potential use of CWS at North American blast furnaces. 11 refer- 


ences, 6 figures. 


113 (CONF-840637—, pp 355-366) Market and user 
factors the attractiveness of coal-water fuels. 
Hoegberg, B. (NYCOL AB, Stora Vika, Sweden). 1984. 
NTIS, PC A99/MF A0O1. File Number T1I84015343. 

From 6. international symposium on coal slurry combustion 
and ag ag Orlando, FL, USA (25 Jun 1984). 

The main market for coal-water mixtures in Sweden is in 
district heating and process heat or steam. Electric power genera- 
tion is mostly by hydroelectric plants or nuclear energy. Nycols is 
developing the coal-water concept in parallel with a dry high qual- 
ity pulverized coal, which is also manufactured centrally and dis- 
tributed. (LTN) 


114 (CONF-840637—, pp 369-387) Coal-water mix- 
tures as an alternative to heavy fuel oil. Siemon, J.R. (IEA 
Coal Research, London, England). 1984. NTIS, PC A99/ 
MF AOl1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

It is concluded that: (1) preparation and combustion is 
a demonstrated, but not established, technology. CWM pilot plants 
have been constructed and significant quantities produced and 
burned. Combustion performance to date has been good but not 
perfect and further techno-economic optimizing of slurry properties 
and burner design is in progress. (2) The market for CWMs has 
been examined in terms of how its nearest competitor fuel is cur- 
rently used. Available statistics show that although the RFO 
market is still large (currently about 300 Mt/a), it has been in de- 
cline for some years and further reductions in both supply and 
demand can be expected. (3) The future of RFO prices is discussed 
and it is concluded that prices in the range 4.5 to 5.0 $/GJ (1985 to 
1990) and 5.0 to 5.5 $/GJ (1990 to 1995) are to be expected, assum- 
ing that the present linkage between RFO and Crude Oil prices 
continues. (4) Estimates for the cost of CWMs with and without 
fine-coal cleaning are presented. For the near future RFO-CWM 
price differentials of 0.5 to 2.0 $/GJ, depending on coal costs and 
plant size, are calculated. (5) Based on existing projections for 
boiler retrofit costs, the extent of the industrial boiler market open 
to CWM has been explored. The results suggest that, at present and 
near-future RFO prices, conversion to CWM firing is economically 
attractive provided the boiler utilization is higher than the overall 
industry averages, in continuous process industries. (6) The poten- 
tial for CWMs in the industrial boilers market is estimated (for the 
OECD region) to be 14 Mt/a CWM at a RFO-CWM price differ- 
ential of 1.0 $/GJ widening to 56 Mt/a at a differential of 1.5 $/GJ. 
16 references, 13 figures, 9 tables. 


115 (CONF-840637—, pp 388-402) Present status of 
business plan by Japan COM Company, Ltd. Usui, Ikuzo. 
(Japan COM Co., Ltd., Tokyo). 1984. NTIS, PC A99/MF 
AOl. File Number 1184015343. 
From 6. international _—— on coal slurry combustion 
and a ag Orlando, FL, USA (25 Jun 1984). 
Japan COM Company, Ltd. was established in April 
1981, om the aim of the world’s first ever commercial production 
of COM (Coal-Oil-Mixture). Since this time, the company has pro- 
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ceeded with the first phase of its plan, that is, the construction of a 
COM production plant, with a capacity of 900,000 tons annually, in 
order to realize the commencement of COM supply to the Yoko- 
suka Thermal Power Station Units 1 and 2 of The Tokyo Electric 
Power Company, Inc. (TEPCO) in November 1984, and has just 
reached the stage of starting trial operations of individual equip- 
ment and facilities. In November, 1982, Japan COM Shipping Com- 
pany, Ltd. was established to undertake the marine transportation 
of COM over the 325 kilometers from the COM production plant 
situated at Onhama, approximately 200 kilometers north of Tokyo, 
up to Yokosuka Thermal Power Station, where the COM is con- 
sumed. The interim objective of Japan COM Company, Ltd., 
before entering into commercial operation, is to maximize the effi- 
ciency and economy of the operating conditions in the plant, so 
that good quality COM can be stably supplied. This paper presents 
the status of recent business plans made by Japan COM Company, 
Ltd. along with a description of the plant in the first phase. 6 fig- 
ures. 


116 (CONF-840637—, pp 415-422) Dispersant for 
Highly-loaded Coal Water Slurry. Kiyonaga, Yasuhiro; 
Narita, Michio. (Lion Corp., Tokyo, Japan). 1984. NTIS, 
PC A99/MF AO1. File Number T1I84015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

ACC-710, a dispersant for Highly-loaded Coal Water Slurry 
(HCWS), which was developed by Lion Corporation, not only pro- 
duces HWCS of over 70 wt % coal easily, but also has excellent 
performance in other aspects such as conferring slurries with higher 
heat and static stabilities. ACC-710 was evaluated at a pilot plant 
(approximately 1.5 tons/h) designed by Electric Power Develop- 
ment Co., Ltd. (EPDC), and HCWS of 70.5 wt % coal concentra- 
tion (dry basis) was produced from Chinese Tatung coal. Further, 
about 50 tons of stable HCWS was produced problem-free, in semi- 
continuous mode which demonstrated the good reliability of ACC- 
710 in large scale production. 6 figures, 3 tables. 


117 (CONF-840637—, pp 423-436) Testing of clay-sta- 
bilized coal water slurries: combustion and loop test stability. 


Purcell, R.J. Jr.; Sawyer, E.W. Jr. (Floridin Co., Berkeley 
Springs, WV). 1984. NTIS, PC A99/MF AO1. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Floridin Company has developed, patented and reported on 
a coal water slurry (CWS) fuel stabilization system based on the use 
of an attapulgite gelling grade clay as the stabilizing agent. Advan- 
tages of clay-stabilized CWS include: (1) good stability during stor- 
age and shipping, (2) easy reincorporation of any supernatant liquid 
or softly settled solids should they occur, and (3) flexible formulat- 
ing methods which allow for reasonable variations in coal loading, 
particle size distribution, particle shape, and other variables which 
could be encountered in large-scale commercial operations. The 
soft settling rather than the formation of a hard pack is due to con- 
ditioning of the settled material by the clay. Realizing that pilot- 
scale rheological variable shear loop and combustion tests would be 
necessary before the utilities would be willing to commit their fa- 
cilities to a full-scale test, Floridin contacted the Adelphi Center for 
Energy Studies (ACES) and Battelle-Columbus Laboratories for as- 
sistance. Programs were initiated at ACES and Battelle to demon- 
strate the characteristics of a commercial coal water slurry stabi- 
lized with MIN-U-GEL CW (gelling grade attapulgite clay). The 
ACES testing consisted of evaluating the rheological and stability 
characteristics of the clay-stabilized CWS when the slurry was sub- 
jected to work-input in a test loop where shear rates ranged from 
zero to approximately 350 sec™'. The Battelle testing consisted of 
evaluating the combustion properties of (1) a clay-stabilized CWS, 
(2) a xanthan gum-stabilized CWS, and (3) the dry pulverized coal 
from which the slurries were prepared. All combustion tests were 
carried out in the Battelle 70 Ib/h multifuel furnace. 11 references, 
10 figures, 4 tables. 
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118 (CONF-840637—, pp 437-451) Study on the addi- 
tives of coal-water slurry. Yuhua, Z.; Liuging, Q.; Wenying, 
D.; Honggen, Z.; Yuping, Y.; Changming, H. (Shanghai 
Inst. of ganic Chemistry, China). 1984. NTIS, PC A99/ 
MF AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

We have screened a number of additives from which some 
excellent and economic additives for coal-water slurry were ob- 
tained. The burning experiments of coal-water slurry prepared with 
Hegang coal and additive YCW-1 were carried out successfully in 
No. 11 steam boiler (100T/H) at Power Station of Anshang Iron 
and Steel Company in July 1983. The concentration of coal in the 
slurry was 62%. The penetration time of such slurry was 0.5 
second by the dropping rod test, the flow diameter was 186 mm 
and the viscosity was 300 CP. Four nozzles were used in the burn- 
ing experiment. The coal-water slurry burned in this experiment 
was 10 tons in 45 minutes period. in order to find the relationship 
between the properties of the coal-water slurry and the additives, a 
series of experiments for coal-water slurry - additives were carried 
out. It was found that: the effect of concentration of additive on the 
fluidity of slurry of varied concentration was different; and the ad- 
dition of a small amount of a second additive could influence the 
fluidity of coal-water slurry markedly. According to our previous 
report, the value of the zeta potential of coal powder could be used 
as a criterion to show whether the additive was good or not for 
COM: Namely an additive with high absolute value of zeta poten- 
tial would be a good one. We found, however, that not only the 
zeta potential value of coal but also the surface tension of the aque- 
ous solution of additive and the contact angle of liquid drop on the 
surface of coal must also be considered as the criteria for a good 
additive. 1 reference, 10 figures, 3 tables. 


119 (CONF-840637—, pp 452-459) Industrial experi- 
mental study of COM with additives in an 100 T/H steam 
boiler. Yuhua, Z.; Liuging, Q.; Honggen, Z.; Yuping, o 
Wenying, D.; Changming, H.; Yongwei, S.; Tingfu, W.; 
Xinsheng, L.; Chao, L. (Shanghai Inst. of Organic Chemis- 
try, China). 1984. NTIS, PC A99/MF AOI. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and ete S Orlando, FL, USA (25 Jun 1984). 

to prepare a stable COM fuel on industrial scale, 

various types of additives have been screened and some excellent 
additives for Pingdingshang coal and Datong coal have been found. 
As Hegan coal was used on an industrial scale demonstration (in 
No. 11 steam boiler at The Power Station of Anshang Iron and 
Steel Company) and since the additives suitable to be used in COM 
fuel are different for different coals, we had to screen the additives 
especially for the Hegan coal. As we have shown previously that 
there is a good relationship between the stability of COM fuel and 
the zeta potential of the coal powder, so the additives to be used 
for Hegan coal were again screened by the zeta potential method. 
The optimum concentration of additive was determined in the same 
way. Two excellent additives AC-1 and AC-2 for preparing the 
COM with Hegan coal were thus obtained. Transportation and 
burning experiments of COM (with AC-1 or AC-2) were carried 
out in No. 11 steam boiler at Power Station of Anshang Iron and 
Steel Company. The additives did not influence the burning effi- 
ciency and boiler efficiency. 2 references, 3 figures, 8 tables. 


120 (CONF-840637—, pp 461-466) Effect of = 
on the flow type of coal water slurry. Jiang, L.; Zang, Z.; 
Zhang, J. 1984. NTIS, PC A99/MF AOl. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The role of additives in preparation of coal water slurry 
(CWS) is of extreme importance. Some additives can decrease the 
slurry viscosity effectively, while others do not. Generally, the ad- 
ditives are chosen according to the viscosity values measured at a 
definite shearing rate. However, since CWS is a non-Newtonian 
fluid, its viscosity depends on the shearing rate, and this depend- 
ence is of great significance in practical applications. As far as we 
know, it is desirable that CWS would have high viscosity during 
storage to maintain good stability against sedimentation, and would 
have very low viscosity to flow easily as it moves through a pipe- 
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line or atomization nozzle. That is to say, it would have high vis- 
cosity at low shearing rate and low viscosity at high shearing rate, 
or it has structural viscosity in terms of rheology. Therefore, it is 
not sufficient to measure the viscosity only at a definite shearing 
rate. To control and modify the flow type has long been an impor- 
tant theme of CWS investigators. In spite of numerous reports on 
CWS additives, there have been few reports about the influence of 
additives on the type of CWS. The aim of this study was to ob- 
serve the effects of additives on the flow type of CWS. The results 
of experiments with three different additives which changed the 
flow properties of the slurry very different ways are reported and 
discussed. 


121 (CONF-840637—, pp 467-478) Effect of several 
factors on HCWS rheological property. Watanabe, Shin-ichi; 
Katabe, Ken-ichi. (Kao Corp., Wakayama, Japan) 1984. 
NTIS, PC A99/MF AO1. File? Number 7184015 

From 6. international symposium on coal po ee 
and technology; Orlando, FL, USA (25 Jun 1984). 

The development of additives for High Concentration Coal 
Water Slurries (HCWS) has been under way in Kao Corp. The 
HCWS project is a joint effort with the Electric Power Develop- 
ment Co., Ltd. and several leading heavy industries in Japan. 
Through these activities, Kao made many contributions in develop- 
ing new additives and slurry preparation technology. At the 4th 
and Sth Coal Slurry Combustion and Technology International 
Symposium, we reported the additives (ACC-100, ACC-500) of 
good dispersibility, including HCWS pilot test results and the slurry 
preparation method. In the process of HCWS, coals of different 
nature from various origins are employed. Therefore it is important 
to control the fluidity of slurries from different coals. The selection 
of coal for HCWS will be less complicated and HCWS become a 
more practical tool if one can characterize coal by several physico- 
chemical factors and predict the fluidity of the slurry. We have re- 
ported that the degree of coalification and ash content of the coal 
play important roles in HCWS. The pseudo-plastic flow of HCWS 
is desirable throughout the whole process of HCWS including 
slurry preparation, storage, transfer and combustion. In this report, 
we investigated several factors which are significant in preparing 
desirable pseudo-plastic HCWS. We introduced an effective addi- 
tive ACC-500. Slurry concentration and the slurry preparation pro- 
cedure are important as well as the ash content of coal. 4 refer- 
ences, 7 figures, 1 table. 


122 (CONF-840637—, pp 481-498) rrr industrial 
demonstration. Perkins, 


coal-water slurry R.P.; Manfred, 
R.K.; Taylor, BE B.E. (E.I. du Pont de Nemours and Co., Inc., 
Winiagion, DE; Electric Power Research Inst., Palo’ Alto, 
CA; k and Wilcox Co., Barberton, OH). 1984. NTIS, 

PC "A99/MF A01. File Number 1184015343. 
From 6. international symposium on coal slurry combustion 

and technology; Orlando, FL, USA (25 Jun 1984). 
full-scal le coal-water slurry test was run on an industrial 
boiler for 35 days. A total of 2400 tons of slurry from two manu- 
facturers was successfully transported by rail and handled at the 
site, including up to four weeks transportation and storage time. 
Burners and fans of the boiler were modified to preheat air and fire 
the slurry. The results showed some ash buildup on the flat furnace 
floor and some ash adhering to the generating tubes which was re- 
moved by the soot blowers. Boiler efficiency was comparable to 
natural gas firing. Emissions were comparable to pulverized coal- 
fired units. The overall result was a successful demonstration of 
coal-water slurry burning in a boiler supplying steam to an industri- 
al plant. It proved the viability of coal-water slurry for boiler firing 
as well as providing some parameters for future applications. 11 fig- 

ures, 3 tables. 


123 (CONF-840637—, pp oe lle Design and test 
firing of a 125 million Btu/h combined coal water mixture 
and oil burner. Allen, J.W. (NEI somal y os Combustion, 
Derby, England). 1984. NTIS, PC A99/MF A0Ol. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The recently completed conversion and commissioning work 
on an 88 MW (300 x 10° Btu/h) combustion test rig at Derby has 





01 COAL AND COAL PRODUCTS 
0140 Combustion 


provided the opportunity for the erection and test firing of a coal 
water mixture burner of a significant size, rated at 125 x 10° Btu/h 
(5.6 tonnes/h, of typical coal water mixture). Successful firing at 
this size minimizes the problems associated with scale up of burner 
systems developed on small rigs for potential full scale commercial 
Setaeen Wide-Reen ase Edy totaal tes eae 
compared to a range of 10 or 20:1 which can apply when translat- 
ing from the laboratory to the commercial scale. Nevertheless, in 
order to proceed at this large scale, a considerable amount of devel- 
senate apc oe shiglieeng i aR ompR 
tt work has been carried out on a thermal test rig 
iat ao SUE Us 2 Wo" eaten ond Edinaee ehcinenel 
with atomizer development on a rig rated at 1.5 tonne/h. The small 
scale thermal work has provided experience in coal water mixture 
handling and comparing various coal water mixtures under identi- 
cal thermal conditions. It has also provided guidelines to factors 
which could influence the achievement of satisfactory large scale 
combustion. Atomizer development at the 1.5 tonne/h level can be 
directly applied to the large scale test work involving a 3 or 4:1 
scale factor. The first part of the paper described these various test 
facilities and their contribution to the design of the large scale coal 
water mixture burner. The testing program for this burner is also 
outlined and combustion results will be discussed during the presen- 
tation of the paper. 1 reference, 8 figures, 2 tables. 


124 (CONF-840637—, pp 508-518) Mixed combustion 
performance of oil fuel and CWM in a steam boiler. Zhaox- 

H.; Jingyi, C.; Yifeng, W.; Zheng, S.; Zhihua, Y.; 
Yi Ww. Xiubing, F.; Dixin, S.; Jianbo, W.; Jiatian, C. 
(Chinese Academy of Sciences, Beijing; Beijing Dyeing and 
Printing Plant, China). 1984. NTIS, PC A99/MF AO1. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Mixed combustion of heavy oil and CWM has been carried 
out in an oil fired steam boiler at Beijing Dyeing and Printing Plant 
with 2 fuel nozzles injecting oil and CWM separately. The main ex- 
perimental results can be summarized as follows: (1) CWM droplets 
and CWM spray can be ignited reliably by a pilot flame from an oil 
burner and burned steadily in an oil-fired furnace without any pre- 
heating of combustion air. (2) Less reduction of boiler eff. could be 
obtained by mixed combustion of CWM and heavy oil as compared 
to pure CWM combustion. (3) High coal concentration CWM fuel 
beyond 70% could be atomized, ignited and fired satisfactorily in 
industrial furnaces. (4) Lower NO/sub x/ pollution could be ex- 
pected by CWM burning compared to petroleum fuel. 4 references, 
7 figures, 5 tables. 


(CONF-840637—, pp 519-526) se boiler dem- 
onstration of coal-water mixture combustion 
New Brunswick. Whaley, H.; Rankin, D.M.; at P.G.; 
Covill, 1D. (CANMET, Ottawa, Ontario; New Brunswick 
Electric Power Commission, Fredericton; Cape Breton De- 
velopment Corp., Sydney, Nova Scotia; Nova Scotia Power 
Corp., Halifax). 1984. NTIS, PC A99/MF AOl. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Energy, Mines and Resources Canada has identified coal- 
water mixture (CWM) fuels technology as a priority for develop- 
ment in eastern Canada. Under the Special Atlantic Initiatives Coal 
Utilization Program, funding has been provided to build a CWM 
preparation plant, to develop suitable burners and to demonstrate 
combustion of the fuel in utility boilers typical of the region. Under 
a neon en agreement between the department, the New Bruns- 
wick Electric Power Commission and Cape Breton Development 
Corporation, a pilot-plant CWM prenaration facility (4 t/h) has 
been built to produce fuel for testing in two small utility boilers lo- 
cated at Chatham N.B. An update is given of the status of this pro- 
gram as well as plans for the future program in eastern Canada. 
CWM has been fired without support energy and ignition of the 
fuel has proved to be straight forward. Switching to and from fuel 
oil can be achieved with relative ease and with minimum load dis- 
ruption. Initial tests on steam atomization on the Unit No. 2 burners 
showed some promise and these tests will be pursued in the future 
program. Variation of load on CWM has proved possible, without 
problems, from 25% to full load. Fuel has been transported and 
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handled in severe winter conditions with few unexpected problems. 
The CWM consistency has proved to be more problematic than an- 
ticipated and the utility and supplier have agreed on a simple qual- 
ity control procedure to minimize this kind of problem at source. 
Air quality will change when converting from fuel oil; the changes 
will be mostly reflected in SO/sub x/, NO/sub x/ and particulate 
emissions. 


(CONF-840637—, pp 527-539) Introduction of 
coal slurry fuels to Israel. Keren, M.; Lauer, C.J. (Coal 
United Co., Ltd., Haifa, Israel; CoaLiquid International, 
BV, Louisville, KY). 1984. NTIS, PC A99/MF AO1. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

This paper describes an initial program designed to introduce 
coal slurry fuel mixtures for evaluation as a viable alternative 
energy source for the Israeli industrial market. Preliminary indica- 
tions in the form of projected fuel savings and modest requirements 
for modification of combustion facilities with acceptable payback 
periods show potential market acceptance for slurry fuels in Israel, 
where industry is dominated by oil designed combustion facilities 
and dependency upon 100% imported fuel oil. In Israel, with its 
rampant rate of inflation, any savings in the cost of energy play a 
significant role in plant operating costs and the ability to stay com- 
petitive. An in-country demonstration program undertaken by Coal 
United Company, Ltd. and CoaLiquid Interns‘ional, BV is now in- 
vestigating the production and use of slurry fuels in Israel, with ini- 
tial involvement confined to COM fuels using local available i.ed- 
stocks for application to the industrial market. The demonstration 
program represents a cost effective, practical, and timely approach 
for evaluation of market potential for a new product prior to com- 
mitment of significant resources to a major, long-term commercial 
venture, namely a central COM processing plant. Test results to 
date are favorable and encouraging. The program sponsors are con- 
vinced that this approach is consistent with an aggressive, systemat- 
ic, cost effective pursuit of a promising business opportunity whose 
margin for success is dependent upon maintenance of an acceptable 
price differential between two basic fuel commodities, and technical 
acceptance as an alternative fuel. 


127 (CONF-840637—, pp 541-547) CWM-demonstra- 
tion at Sundbyberg. Astrand, L.; Rey, L.H. (Uppsala Kraft- 
vaerme AB, Sweden). 1984. NTIS, PC A99/MF A01. File 
Number T184015343. 


From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

This paper describes the demonstration of CWM firing in 
Sundbyberg, Sweden, carried out as a cooperative effort between 
industry and government by the Swedish Thermal Engineering Re- 
search Institute with financial support from the Swedish National 
Energy Administration. The objective of the task was to demon- 
strate that CWM can be used as a fuel in a boiler designed for oil 
and to provide basic data for future conversions of oil fired boilers. 
The main interest has been placed on burner and boiler perform- 
ance but experience with on-site handling and storage as well as 
transport of the CWM fuel has also been collected. The results so 
far achieved have proven that conversion of an oil-fired boiler in 
the 20 MW(th) range is entirely feasible. Coal water slurry can be 
handled adequately with progressive cavity pumps. It is possible to 
design and operate burners with a combustion efficiency above 
96% with acceptable performance over a 3 to 1 turn down range 
with an air to fuel ratio of 0.16 at full load. It is necessary to close- 
ly monitor over-size particles in the slurry. Grinding should be rela- 
tively fine. The boiler capacity on oil is 18 MW. Capacity with 
CWM has been as high as 14.5 MW(th) and the load limitation has 
rather been the boiler auxiliary equipment rather than the boiler 
itself. The economics have been favourable: The conversion cost 
was about 400,000 $, and the saving in coal-water mixture com- 
pared with oil is about 50 § per ton oil. As this boiler will use about 
6000 tons of oil per annum, the profit is 300,000 $ per year and the 
pay back time less than 18 months. The utility in Sundbyberg is 
therefore now considering conversion of at least one similar boiler 
to CWM. 
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128 (CONF-840637—, | age EPRI coal-water 
slurry demonstration using AL. Furman, R.C. 1984. 
NTIS, PC A99/MF AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; heme y FL, USA (25 Jun 1984). 

Slurrytech and B and W provided 400 tons of CO-AL coal- 
water slurry for the EPRI sponsored industrial boiler demonstra- 
tion burn during the summer of 1983. This paper will discuss the 
production, transportation, handling and combustion of CO-AL for 
this demonstration project. This paper will summarize the results of 
the various testing programs and indicate the lessons learned from 
this demonstration. The tradename for the coal-water slurry (CWS) 
being licensed and marketed by Slurrytech is CO-AL. CO-AL is a 
low viscosity, high solids CWS. The standard product is 75% 
solids, by weight, and has a viscosity of 1000 centipoise. The CO- 
AL that was produced for the EPRI-sponsored demonstration was 
made from a conventional washed coal and the CO-AL contained 
5.0% ash, 0.6% sulfur and 11,010 Btu/lb. The CO-AL was pro- 
duced on a continuous basis at the 50 ton/day CO-AL pilot plant. 
This slurry was transported without settling and continuously fired 
at full load operating conditions. This successful combustion test 
demonstrated the technical feasibility of producing, transporting 
and burning CWS. 


129 ee a p 557-568) Status report on 
CO-AL fuel. Atkins, E k Power Ltd., Sussex, 

id). 1984. NTIS, Fe A99/MF A0O1. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The recent renewed interest in coal water slurries has been 
brought about by the need to have an alternative fuel to oil. Oil is 
expensive and in the long term its reliability of supply is question- 
able. From an examination of the economics of slurry utilization in- 
corporating beneficiation, boiler conversion and fuel price differen- 
tial, it has been concluded that payback could be acceptable for the 
conversion of most oil-fired plants to coal-water firing. Provided 
the differential between the price of oil and coal delivered to the 
customer does not decrease, there is expected to be a growing 
demand for conversions of oil-fired plant to coal-water mixture 
firing. Further development of CWM production and firing equip- 
ment technology, coupled with economic deep cleaning processes, 
will make this type of fuel attractive for a wide variety of applica- 
tions, even extending to new plants specifically designed to fire low 
ash low sulphur CWM. 


130 (CONF-840637—, pp 667-682) Ash deposition 
from the combustion of clean coal-water slurries. Boni, A.A.; 
Garman, A.R.; Johnson, S.A.; Thames, J.M. (Physical Sci- 
ences Inc., Andover, MA; Morgantown Energy Technolo- 
gy Center, WV). 1984. NTIS, PC A99 AOl. File 
Number T184015343. Contract AC21-83MC20486. 

From 6. international symposium on coal slurry combustion 
and agree Orlando, FL, USA (25 Jun 1984). 

, beneficiated CWM has the potential to displace 
ising cent The primary concern is the production of 
large (>20 pm) residual ash/char agglomerates. Short-term, syner- 
gistic corrosion/erosion is inevitable if such particles are allowed to 
exit the combustor and inertially impact on the turbine blades. Our 
experiments, performed under conditions representing turbine com- 
bustion conditions, but which do not totally simulate the time-tem- 
perature history of a full-scale gas turbine, have shown that under 
optimal conditions, this scenario can be avoided. The following are 
prerequisites: (1) an atomization system which minimizes formation 
of droplets larger than 50 pm; (2) particle residence times in the 
combustor long enough for drying, ignition, and char burnout; and 
(3) selection of CWM with topsize particles less than 44 ym. We 
have derived an approximate scaling law (Eq. 3) for the supermi- 
cron component of the fly ash. This indicates, and our data cor- 
roborate that the supermicron size distribution reflects the size dis- 
tribution of the parent coal if agglomeration is not an issue. The 
weight fraction of fly ash observed at >10 to 15 ym for these coals 
reflects the contribution of the top-size component of the slurry. 
This fly ash fraction is of potential concern for inertial impaction 
on turbine blades. Conclusions on the severity of inertial impaction 
will depend on the details of the transition section and turbine sec- 
tion design, as well as on the fuel ash loading and coal particle size 
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distribution. Emphasis should be placed also on deposition of min- 
eral matter as submicron aerosols: aerosol constituents, enhanced in 
alkali, sulfur and other potentially corrosive elements, will find 
their way in the long run to the turbomachinery surfaces. 17 refer- 
ences, 14 figures, 2 tables. 


(CONF-840637—, pp ene | ee of 
coal rank on the handling, combustion and emissions from 
coal-oil dispersions. Alabaf, J.S. (Univ. of Surrey, Guildford, 
Engiand). 1984. NTIS, PC A99/MF AOl1. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The handling and combustion of, and the emissions from 
35% by mass dispersions of the following coals in 950 Redwood 
second fuel oil were investigated, over a range of excess air from 2 
to 30%: (1) NCB 101/(anthracite) low volatile coal; (2) NCB 301/ 
(coking) medium volatile coal; (3) NCB 501/high volatile coal. The 
results are compared with one another and with the combustion of 
the constituent fuel oil alone. A low-pressure air-atomising Stordy- 
Hauck burner was used in a refractory lined flame tunnel, 3050 mm 
in length and 610 mm internal diameter. Each fuel was burnt at the 
rate of 22 litres per hour. Flame temperature, emissivity and length 
were measured. Particulate solids, NO/sub x/ and SO/sub x/, were 
determined in the flue gases. It was found that the flame length was 
increased by the presence of coal in the fuel oil. The flame with 
coal-oil dispersions is more thermally emissive than that of the con- 
stituent fuel oil alone. The emissions of SO/sub x/ are reduced, 
NO/sub x/ is increased and particulate emissions levels are higher 
from coal-oil dispersions, when compared to those from 950 Red- 
wood second fuel oil alone. Electron and optical micrographs of 
the particulate solids revealed different structures which suggest 
different combustion mechanisms. The work showed that a conven- 
tional heavy fuel oil burning system could be operated with a coal- 
oil dispersion fuel with minor modification. The equipment operat- 
ed satisfactorily over a narrow atomizing temperature range. Out- 
side this range, coal particle settling occurred causing blockages. 
These occurred at constrictions, which should be avoided. 8 refer- 
ences. 


132 ere pe pp on Study of the com- 
bustion characteristics o number of coal-water slurries. 
Bortz, S.; oe “ED. Schreier, W. (International 


Flame Researc Foundation, Ijmuiden, Netherlands). 1984. 
NTIS, PC A99/MF AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Seven commercial coal water slurries made with various 
coal types and particle sizes, have been tested on a 2.5 MW thermal 
input scale in furnace conditions designed to simulate an oil fired 
boiler. Many designs of atomizers were tested, with three types 
being selected as suitable for CWS atomization. With the optimum 
type atomizers, the slurries were tested over a wide range of burner 
inputs and settings. All the slurries tested could be burned without 
a support flame, with total combustible burnout levels ranging from 
95 to 99%. However, a very large spread in the rate of atomizing 
air for the different slurries was required to achieve these results, 
varying from 14% to 28% of the fuel flow. The slurries which 
could be effectively atomized with the lower atomizing air rates 
were also the slurries which could be burned effectively without air 
preheat and those which had the greatest turndown range. From 
the slurry characteristics which were measured, it was not clear 
why such a great difference in the slurry atomization process for 
different slurries was found. 2 references, 13 figures. 4 tables. 


133 (CONF-840637—, pp Ng. Beran Combustion exper- 
iment of coal-water slurry in a tunnel furnace. Deshou, L.; 
Minghu, X.; Xin; C.; Baixun, G.; Guoquan, H.; Zhon- 
gyang, L.; Mingjiang, N; Fengying, Cc. Kefa, C. (Zhejiang 
Univ., Hangchow, China). 1984. NTIS, PC A99/MF A 
File Number 1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

As a new type of fuel, major advantages are as follows: (1) 
CWM can be burned in industrial ovens, industrial boilers and 
power-plant boilers instead of the oil and gas fuel. (2) It provides 
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good technology and economical methods for pipelining which can 
be applied to transport CWM long distances at high rates. (3) Coal 
from washing processes may be turned into CWM directly, which 
may eliminate the need and cost of dewatering and drying equip- 
ment. Coal washery tailings formed in the coal washing process can 
be used in FBC as an industrial fuel. (4) CWM can be used in gas- 
ification to realize high efficiency in gas \urbine/steam turbine com- 
bined cycle. (5) With fluidized combustion of coal-water mixture, 
we can look forward to a high combustion efficiency, low concen- 
tration NO/sub x/ formation and good desulfurization efficiency by 
using dolomite or limestone. As a kind of new quasi-liquid fuel, it is 
necessary to carry out a series of the theoretical and experimental 
research about CWM, e.g., the preparation of high heating value 
CWM which is easy to transport, atomize and store without deposi- 
tion, the rheological and combustion characteristics of CWM and 
some other problems. This paper reports some primary results 
about combustion characteristics of CWM from some typical Chi- 
nese coals. Most of the work involved combustion tests of single 

of CWM rapidly heated in an electric oven. 6 references, 
15 figures, 7 tables. 


(CONF-840637—, pp 751-755) Program to devel- 
op anthracite coal-liquid mixtures. Borden, M.; Cutting, J.C. 
(Gilbert/Commonwealth, Reading, PA). 1984. NTIS, PC 
A99/MF AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; ae FL, USA a Jun 1984). 

Anthracite is the highest ranked coal resource in the United 
States, found aianel in eastern ener Recoverable reserves 
of anthracite have been quoted at 7 to 8 billion tons. Recent empha- 
sis on reduced use of oil and gas and sulfur emission restrictions 
placed on combustion of bituminous coal may provide incentives 
for increased use of anthracite. That is because anthracite is a low 
sulfur coal, exempt from sulfur emissions reduction requirement in 
utility and industrial boilers as long as flue gas exhaust contains less 
than 1.2 pounds of sulfur dioxide per million Btu of heat input. Fur- 
ther, if anthracite is processed into a coal slurry, the result is a po- 
tential boiler fuel that offers the option of firing anthracite while 
handling and storing it like oil. Gilbert/Commonwealth is conduct- 
ing a study for the Pittsburgh Energy Technology Center of the 
US Department of Energy to evaluate the potential of anthracite 
slurry as a boiler fuel. The objective is twofold: The first is to con- 
duct fundamental experiments to determine processing and additive 
package requirements leading to the manufacture of suitable anthra- 
cite slurries and investigation of their combustion properties. The 
second objective is to make analytical evaluations of the potential 
of anthracite slurry as a boiler fuel for new industrial and utility 
boiler application and retrofit applications. Beneficiated anthracite 
slurry will also be evaluated. This paper reviews the anthracite 
slurry program developed under contract to PETC. 


(CONF-840637—, pp 756-766) Experimental re- 
search on fluidized bed combustion of coal slurry and washing 
tailings. Guoquan, H.; Mingjiang, N.; Xinyu, C.; Zheyu, H.; 

, L.; Deshou, L.; Minghu, X.; Kefa, C. (Zhejiang 
Univ., Hangchow, China). "1984. NTIS, PC A99/MF AOl. 
File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and ae 6 Orlando, at USA (25 Jun 1984). 
wastes from coal preparation plants are fed to fluid- 
ized-bed combustors in the form of large droplets of slurry to pro- 
mote the agglomeration of coal particles and reduce losses by elu- 
triation. In order to prevent the large agglomerator from sinking to 
the bottom of the fluidized bed, inert high density particles of non 
elutriating size are included in the fluidized bed. With this agglom- 
eration approach, losses of coal particles by elutriation are reduced 
and combustion efficiencies of nearly 95% are attained with high 
ash fuels. 5 references, 13 figures, 2 tables. (LTN) 


136 (CONF-840637—, pp 791-805) DENSECOAL: an 
alternative to gas and oil. Klose, R.B. 1984. NTIS, PC A99/ 
MF AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The term DENSECOAL does not merely stand for the new 
liquid fuel, it incorporates the complete technology of production, 
handling, transportation and firing. The so-called chain of transport 
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for DENSECOAL comprises the production of the suspension 
along with a reduction of the ash and sulphur levels, transference 
to railways, trucks and ships, pipelining, rail, road and ship trans- 
port, as well as the direct use of DENSECOAL in power stations, 
blast furnaces and other combustion facilities. Studies are continu- 
ing into the problems of storage and into environmental aspects. 
DENSECOAL is a suspension consisting of coal, water and addi- 
tive which behaves practically in the same way as oil. Since DEN- 
SECOAL is to be viewed as a directly combustible fuel and as a 
replacement for oil in the generation of heat and steam, it is essen- 
tial that as much coal as possible should be mixed with a relatively 
small amount of water in order to achieve a free-flowing suspension 
with good storage characteristics. The potential solids concentra- 
tion of DENSECOAL is basically influenced by the particle size 
distribution of the coal, the chemical structure and also by the 
quantity and composition of the additives. Additives cause the 
coal's surface potential to be altered in such a way that the coal 
particles become enclosed in extra-thin pockets of water. The sur- 
face potential and thus the effects of the additives depend in turn 
heavily on the surface structure and condition of the coal. In order 
to obtain a satisfactory solids concentration, it is necessary to use a 
greater quantity of additive for coal with a large specific surface 
than for coal with a small specific surface. The type of coal plays a 
major role in the choice of additives, namely whether to select 
ionic, anionic or a mixture of ionic and anionic additives. 4 refer- 
ences, 11 figures. 


137 (CONF-840637—, pp 806-813) Potential feasibili- 
ty of integrated coal-water mixture transportation systems. 
Yucel, O. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg). 1984. NTIS, PC A99/MF A0O1. File Number 
TI84015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Cross-country transportation economics of coal-water mix- 
ture fuels, like any other modern fuel, will constitute a major factor 
to determine their overall marketability. The current coal-water 
mixture scenarios appear to consider railroads as the only plausible 
alternative, to transport either the parent coal or bulk form to the 
CWM fuel preparation plant near the consumers, or in tanker cars 
in liquid form after the CWM fuel is prepared somewhere near the 
mines. Pipelines to transport coal slurries in one form or the other, 
must, however, also be considered as a competitive mode of trans- 
portation. In fact, a comparative analysis of long-distance transpor- 
tation economics must be considered prerequisite to any policy de- 
cisions regarding the location of the CWM< fuel preparation plants, 
utility power plants, export facilities, and even the quantities and 
processes involving various candidate parent coals. With their 
rather widely known technical, environmental and economic fea- 
tures, conventional, intermediate or dense-phase coal-slurry pipe- 
lines may offer great advantages, in this respect, as an essential 
component of any conceivable integrated coal-water mixture trans- 
portation system. Particularly in view of the recent developments 
in the world market, an optimized transportation scenario must, on 
the other hand, be an essential element of the efforts for enhancing 
the future prospects of domestic and overseas utilization of the US 
coal. The comprehensive computer model MICTS, that has been 
briefly discussed in this paper, is a typical tool aimed at evaluating 
the technical, energy efficiency and economic feasibility of integrat- 
ed transportation systems to supply domestic and overseas markets 
with coal-water mixture fuels. The model is structured so as to effi- 
ciently address many different alternative scenarios, including inter- 


. Mediate take-offs or branching, as well as different optimization cri- 


teria. 29 references. 


138 (CONF-840637—, pp 814-825) Front end boiler 
equipment performance and hydraulics for using coal water 
mixtures. Motley, E.P.; Meyers, R.A.; McClanathan, L.C.; 
Jones, J.F.; Shih, C.C. (TRW Energy Development Group, 
Redondo Beach, CA). 1984. NTIS, PC A99/MF AOl1. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

This project is accomplishing its goals through the collec- 
tion, reduction, assessment, and correlation of data obtained from 
operations performed in test loops simulating in-plant CWM feed 
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systems. The small scale testing and data correlation offer a cost ef- 
fective method of evaluating the performance of equipment, instru- 
mentation, and piping components, and for the development of a 
hydraulics data base. Six short-term 100-hour hydraulic/screening 
tests using six or more CWMs and one 2000-hour long-term hy- 
draulic/equipment performance test are planned. Planned oper- 
ations for the screening testing including the equipment to be as- 
sessed, test matrix, data to be acquired, and data handling methods 
are described. The short-term screening tests are designed to obtain 
engineering data useful for the design of CWM fuel supply systems 
and for selection of equipment and instrumentation having demon- 
strated performance in CWM service. Obtained are hydraulic and 
theological data, wear properties of CWMs, corrosion/erosion of 
materials of construction, and equipment performance data. Varia- 
bles include two coals at two cleaning levels slurried by three com- 
mercial slurry manufacturers to generate six slurries. Equipment 
being evaluated includes two low pressure and two high pressure 
pumps, a heat exchanger, typical piping components and valves. 
Performance of several materials of pipe construction will also be 
evaluated. Instruments are included to monitor, control, and be 
evaluated in CWM service. Included are devices to measure flow, 
level, pressure, temperature, viscosity, and density. Adjustable flow 
parameters include temperature, flowrate, pressure, and pipe size. 
Accumulated data will be assessed, evaluated, and correlated into a 
format useful to users and builders of utility boilers, industrial boil- 
ers, and process heaters. 9 references, 4 figures, 3 tables. 


139 (CONF-840637—, pp 827-844) Atomization of 
coal-water slurries. Chigier, N.; Meyer, P.L. (Carnegie- 
Mellon Univ., Pittsburgh, PA). 1984. NTIS, PC A99/MF 
A01. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and torhneions: Orlando, FL, USA (25 Jun 1984). 

tudies to date have provided a clear visualization of the 

pam. phenomena occurring in slurry sprays. Still photography 
and high-speed movies have proven to be very effective and rapid 
means of evaluating an atomizer’s performance. The effects of the 
observed spray pulsations on combustion must be considered. These 
bursts of spray will result in clusters of coal-water slurry droplets. 
Likewise, the entrainment of secondary air also results in a cluster- 
ing of the spray. Both these events have the potential to cause 
uneven fuel distributions and flame instabilities in the combustor. 
The photographs provide clear evidence that the coal particles are 
held together within the slurry drop. This suggests that CWS com- 
bustion cannot be modeled as essentially damp pulverized coal 
combustion. While distances between coal particles increase rapidly 
in a pulverized coal system, it is the distances between slurry drop- 
lets that increase in slurry atomization. Since the coal particles 
remain in close association, the particles may agglomerate and burn 
essentially as a single, large, agglomerated coal particle. Since the 
time required for complete combustion of the larger agglomerates is 
greater than the combustor residence times, incomplete burning re- 
sults. This suggests that the extra cost associated with the produc- 
tion of micronized coals is wasted unless the quality of atomization 
can be improved. Since combustion efficiency may depend directly 
on the drop sizes produced by the atomizer, it is necessary to con- 
centrate on understanding the breakup processes for slurry fuels 
and on methods for achieving finer sprays. It is important also to 
investigate the vaporization of water from the slurry droplets since 
this process may control the final coal particle size in the combus- 
tor. 12 figures. 


140 (CONF-840637—, pp 845-861) Flow characteris- 
tics and handling properties of commercial coal-water mix- 
tures. Wildman, D.J.; Ekmann, J.M. (Pittsburgh Energy 
Technology Center, PA). 1984. NTIS, PC A99/MF AOI. 
File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

e commercial CWMs were su y transported in the 
two-inch coal-water test loop facility. All four of the commercial 
CWMs exhibit time-dependent rheological properties not seen in 
the in-house CWMs. Mixes A and C show time-dependent thicken- 
ing behavior, while mixes B and D exhibit time-dependent thinning 
behavior. Either type of time-dependent behavior could present a 
significant problem in extensive shear applications. Handling prob- 
lems were encountered with three of the commercial CWMs, even 
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though, reasonably, the mixes would pass typical guidelines for 
CWM specifications. The most frequently occurring problem was 
excessive pump pressure, which usually resulted from degradation 
of the viscosity-reducing additives. In one instance, mix C pump 
pressures were not sufficiently reduced after the addition of the vis- 
cosity-reducing agent, but overnight agitation of the mix resulted in 
lower pump pressures. If a CWM user encounters excessive pump 
pressures, the manufacturer’s support group should be consulted. 
All four commercial CWMs have particle size distributions of 80 to 
90% finer than 75 microns. Mixes B, C, and D have larger concen- 
trations of the very fine particles (less than 10 microns) than mix A 
or the in-house CWM, but this type of difference in particle size 
distributions is of a secondary nature in comparison to chemical ad- 
ditives. The chemical additives appear to intensify the time-depend- 
ent rheological behavior and radically affect the apparent viscos- 
ities, The measured pressure gradients for mixes A, C, and D are 
reasonably well predicted by the time-independent model devel- 
oped for the in-house CWMs. A time-dependent routine will be 
added to the model. Vertical and horizontal pressure loss data indi- 
cate no settling in the pipe during transport, in agreement with the 
model predictions. 6 references, 10 figures. 


141 (CONF- 2  ¥- 862-880) Measurement of 
stability of highly loaded unk, J.E.; Dinger, B.R.; 
Funk, J.E. Jr.; Dinger, D.R. ‘Alfred Univ., NY). 1984. 
NTIS, PC A99/MF A01. File Number 1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

‘Accelerated methods for testing and measuring the settling 
in slurries have been developed. These methods will allow the test, 
measurement and prediction of stability such that slurry stability 
can be accurately known in short periods of time. These methods 
involve the following: (1) A dynamic transportation simulator (os- 
cillator) which is capable of varying amplitude and frequency of os- 
cillation. Optimum oscillator operating conditions have been deter- 
mined to be 1.9 cm amplitude and 232 rpm for 8 hours in a 7.6 cm 
diameter column filled to a height of 30.5 cm with slurry. Although 
these conditions proved to be optimum in these evaluations, an- 
other set of equivalent or improved conditions may be found by 
varying the overall approach and/or order of testing. (2) A fully 
automated penetrometer has been designed and built which is capa- 
ble of characterizing and measuring the settling behavior of slurries. 
(3) Two correlations have been found in a stability/rheology rela- 
tionship. These allow the prediction of stability by observing the 
viscosity/shear rate rheogram. One correlation is the shear rate of 
minimum viscosity on the deceleration curve of the rheogram. As 
this shear rate increases, stability increases. The correlation coeffi- 
cient is 0.85. The second correlation is the change in viscosity (hys- 
teresis) between the acceleration and deceleration curves of a vis- 
cosity/shear rate rheogram. The correlation coefficient is 0.93. The 
smaller the change in viscosity, the greater the stability. Both of 
these techniques provide good predictability of slurry stability from 
bench rheometry. However more work must be performed in order 
to increase the validity of the correlations. (4) The Casson equation 
proved more useful than the Bingham equation for interpreting the 
settling and rheological behavior of high solids coal slurries, since it 
accommodates the shear rate dependence of viscosity which can be 
expected under dynamic conditions. 29 references. 


142 (CONF-840637—, PP 881-898) Experiment and 
mixture 


analysis of coal-water flow properties. Jingyi, C.; 
Zhaoxiang, H.; Xiaolin, W.; Tiecheng, K.; Jiatian, to 
Jianbo, W.; Xiaochun, X. (Inst. of Engineering Thermophy- 
sics, Beijing, China; Beijing Dyeing and Printing P 
China). 1984. NTIS, PC A99/MF AOl1. File Meshes 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

This paper represents research and development work on the 
slurry transportation system, including description of the system 
and its facilities, the operating experience as well as experimental 
and analytical results of CWM flow properties. To meet the need 
of the project, and the demand of experimental investigation at the 
same time, a multi-functional slurry transportation system has been 
constructed with the total length of approximately 100 meters, in- 
cluding a small loop mainly for rheological testing; a large loop for 





testing the flow properties which contains two measuring sections 
with pipe diameters of 80 mm and 50 


CWM slurries with the coal weighted concentrations of 

60 and 70% each. The viscosities of the tested CWM 

300 to 900 cp, the velocities from 0.1 to 1.3 m/s and 

the measured pressure drops from 0.01 to 0.2 kg/cm? per meter. 


combustion testing in an oil-fired steam boiler with the steam ca- 
pacity of 15 T/h was carried out for the two kinds of CWM with 
the coal concentration of 61.2 and 70.8% each. The operation of 


tic was good and no plugging problem arose during a continuous 
operation of more than 10 hours. Comparative calculations were 
made based on the pipeline testing data using the generalized 
Metzner-Reed smodel and the viscometer data using Bingham plas- 
tic and pseudoplastic models. The results were basically consistent. 
4 references, 11 figures, 1 table. 


(CONF-840637—, pp Papenpi Temperature ef- 
properties of coal-watr slurries. Anton- 
ini, G.; Francois, O.; i 
versite de Technologie de Compiegne, France; Centre de 
Recherches ELF-SOLAIZE, St. Symphorien D’Ozon, 
France). 1984. NTIS, PC A99/MF AOl. File Number 
TI84015343. 

From 6. international symposium on coal slurry combustion 

and es Orlando, FL, USA (25 Jun 1984 

to evaluate the technical feasib ility of handling 
CWS in conventional fuel feed systems, ELF-FRANCE engaged 
the University of Technology of Compiegne (UTC) to perform 
theological and pumping tests on commercially available slurries. 
The technical objectives of the UTC/ELF CWS program are: To 
build an elaborate pump loop which permits accurate measurements 
of pressure drops and flow rates, for temperatures ranging from 
freezing to boiling points; and to determine the effects of pumping 
and recirculating on CWS, at various temperatures. You would find 
in this paper the variation of the pressure drop versus flow rate 
with temperature (6° to 80°C), and pipe diameter (12, 17.3, 21.7 
mm) for two commercially available CWS. Ageing effects, internal 
heat generation, observed during the pumping of the CWS are dis- 
cussed. In order to preserve the anonymity of the producers of spe- 
cific samples, the tested CWS are identified as slurry 1 and slurry 2. 
The solid content of those CWS is in the range of 70 to 75%, with 
a top particle size of 300 microns. In order to get a comparison 
with the usual measurement of the rheological behaviour, the two 
CWS have been tested in a concentric cylinder viscometer. If an 
accurate knowledge of the slurries is needed, their studies using 
only the rotating viscometer are insufficient. This apparatus can 
give qualitative information about the general behavior of the slur- 
ries (Newtonian, dilatant or pseudoplastic) but is unable to predict 
their characteristics in pipes under flow conditions. The UTC pump 
loop appears as a sophisticated apparatus which allows an in-depth 
study of suspensions, owing to very reliable pressure drop measure- 
ments. 14 figures. 
144 (CONF-840637—, _ 921-932) Development of 

loaded CWM system. Kikkawa, H.; 

Okiura, K.; Arikawa, Y. (Babcock Hitachi K.K., Hiroshima, 
Japan). 1984. NTIS, PC A99/MF AOl1. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The fo owing conclusions can be drawn: (1) The viscosity 
of slurries decreases with the increase of packing fraction of coal 
size consist. The optimum value of the size distribution modulus of 
Gaudin-Schuhman distributions was found out to be 0.4 +- 0.1. (2) 
The value of the distribution modulus decreases as the solids con- 
tent of slurries in the mill increases. (3) The ball diameter with 
which the specific rate of breakage becomes maximum is propor- 
tional to particle size to the 0.5 th. (4) The surfactant consumption 
can be reduced drastically by the multi-stage addition. (5) The opti- 
mum operating conditions of the two-compartment mill are (i) 
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speed of rotation of the mill; 70% of the critical speed, (ii) ball fill- 
ing : 35% of the mill volume, and (iii) top ball diameter : 50 mm. 
(6) The less hygroscopic coals result in slurries of higher solids 
content. The mill capacity increases with HGI. On the basis of the 
fundamental studies, a 100 kg/h, two-comp*rtment mill was con- 
structed, where the primary compartment is filled with larger balls 
and the secondary with smaller media for finer grinding. In addi- 
tion, surfactants are injected at two stages. The maximum grinding 
capacity of the pilot-scale mill was obtained at ball filling of 35% 
of the mill volume with 50 mm top size of Bond ball mix and at 
70% of the critical speed. Various coals were made slurries to in- 
vestigate the slurry properties and grinding characteristics at the 
optimized set of grinding conditions. The solids content of CWM at 
a given value of viscosity was found to be a function of the hygro- 
scopic property of parent coals. The mill throughput depends on 
the grindability of coals. The higher HGI, the more material is 
ground in the mill. 5 references, 15 figures, 1 table. 


145 (CONF-840637—, pp 933-938) South Point Coal- 
Water Fuel Production Plant. Carlson, R.V.; Daley, R.D.; 
Wilkinson, J.M.; Emmons, P.C. (Babcock and Wilcox Co., 
Barberton, OH; Ashland Oil, Inc., KY). 1984. NTIS, PC 
A99/MF A0O1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The South Point CWF Plant was designed by Babcock and 
Wilcox using slurry technology available from Ashland Oil and 
Slurrytech as well as from B and W. The primary purposes of the 
plant are to provide an adequate fuel supply for full-scale demon- 
stration of CWF in several combustion applications and to generate 
technical and economic design data for future plants which are an- 
ticipated to be 5- to 20-fold larger in capacity. In addition, the plant 
is designed to be able to produce CWF at a price which is competi- 
tive with No. 6 fuel oil permitting long-term fuel supply contracts 
in the local market area. To meet these criteria, the process design 
objectives were established to permit: (1) Utilization of essentially 
all existing unit operations. (2) Processing of a wide variety of 
coals. (3) Variation of chemical additive packages. (4) Variation of 
the particle size distribution. (5) Operation over a wide range of ca- 
pacity. (6) Incorporation of technological advances. The first of 
these objectives obviously results in minimizing the capital cost and 
the associated capital recovery component of the fuel price. More 
importantly it results in demonstrating a milling system which is 
different than the Slurrytech pilot plant. The risks from using a dif- 
ferent milling system than that in the pilot plant have been reduced 
by operating each of the processing steps to be used at South Point 
and in so doing producing an acceptable product. Extensive labora- 
tory slurry process data indicate that the slurry quality is dependent 
on obtaining the correct particle size distribution, not on how this 
distribution is obtained. The South Point CWF Plant will demon- 
strate that different milling equipment can be used to produce the 
patented particle size distribution. 


146 (CONF-840637—, pp oo ny Stability of coal 
slurries prepared by wet grinding in the Szego mill. Koka, 
V.R.; Papachristodoulou, G.; Trass, O. (Univ. of Toronto, 
Ontario; General Comminution Inc., Don Mills, Ontario). 
1984. NTIS, PC A99/MF A0O1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Stability studies on wet-ground coal-No. 2 oil mixtures were 
carried out as part of a project on the preparation and evaluation of 
such mixtures for use as boiler light-off fuel in the power genera- 
tion industry. Similar studies for coal-water slurries were also per- 
formed in view of the increasing importance of these fuels for oil 
replacement in industrial and utility boilers. Static sedimentation ex- 
periments were conducted and both concentration and particle size 
profiles were obtained in the sedimentation columns. Independent 
variables investigated included coal concentration (28 to 56% w/w) 
in the slurry, the initial coal size distribution (15 = dso = 50 pm), 
column diameter (2.5 to 9.5 cm), column height (50 to 100 cm) and 
the settling time (0 to 25 days). Settling rates, concentration profiles 
and particle size distribution profiles in the columns were the de- 
pendent variables. Results for both coal-No. 2 oil and coal-water 
slurries are presented and these fuels are classified in terms of sedi- 
mentation stability behaviour. The effect of particle shape on set- 
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tling behaviour is reported and discussed for the first time and evi- 
dence of wall effects resulting from small diameter columns often 
employed by many researchers is given. Comparison with data 
available in the literature for coal-No. 2 oil slurries is provided and 
discussed. 17 references, 10 figures, 2 tables. 


147 (CONF-840637—, pp 951-959) Role of shape and 
size of particles in the preparation of highly loaded coal water 
slurry. Jiang, L.; Yun, H.; Zhang, L. 1984. NTIS, PC A99/ 
MF AO1. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

In researches concerning the rheological and stability pfop- 
erties of high concentration coal water slurry (CWS), the packing 
of particles and role of additives have been investigated by many 
workers, but very few described the role of particle shape upon the 
flow and stability properties of CWS. Although it has been proved 
that in the concentrated dispersed systems, needle and disc-shaped 
particles produce more noticeable thixotropic structure than spheri- 
cal particles, and suspensions having this structure exhibit better 
stability against sedimentation at rest. Nevertheless, in the case of 
coal it is still unknown whether there exists different particle shapes 
after comminution by different means, consequently, the role of 
coal particle shape on the rheological property of CWS remains 
open. In this paper these problems have been studied. In order to 
obtain a highly concentrated suspension coarse and fine particles 
are often blended. In a suspension containing coarse and fine parti- 
cles, the function of fine particles is usually considered as filler in 
the voids of particles, enhancing the solid content in suspension; an- 
other explanation is that the fine particles are liable to form net- 
works that prevent the sedimentation of coarse particles. However, 
interaction between particles having different shapes has not yet 
been studied in detail. In this paper the influence of fine particle 
shape on rheology and stability properties of CWS is discussed. 4 
references, 7 figures, 2 tables. 


148 (CONF-840637—, pp 961-975) Highly loaded coal 
water slurry preparation test at a pilot plant. Sato, bs care 


Sakata, Mitsuhiro; Suzuki, Nitaro; Katahata, : 
(Kawasaki Heavy Industries, Ltd., "Tokyo, Japan). 1984. 
NTIS, PC A99/MF A01. File Number 1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The effects of various parameters on the properties (mainly 
viscosity) of the coal water slurry have been studied: Grinding ma- 
chine (speed and energy consumption); effects of different addi- 
tives; variations in the grindability of the coal (including 2-stage 
grinding); and the concentration of coal in the slurry. 13 figures, 4 
tables. (LTN) 


149 (CONF-840637—, pp 976-981) OXCE Fuel Com- 
pany coal-water mixture demonstration project. Knell, E.W.; 
Murphy, T.J.; Flanigan, E.P.; Moxim, R.F. (OXCE Fuel 
Co., Windsor, CT). 1984. NTIS, PC A99/MF AO1. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Occidental Petroleum and Combustion Engineering have 
joined pone to form the OXCE Fuel Company, a joint venture 
for the research, development, and demonstration of coal-water 
slurry fuels. As part of this venture an existing Occidental coal-oil 
mixture plant in Jacksonville is being modified to produce coal- 
water slurry. The plant pulverizes 15 ton/h of coal to produce fuel 
making it the largest coal-water production facility in the United 
States. The Jacksonville plant will be used to demonstrate the 
OXCE Fuel Coal-Water Process, obtain scale-up data for the 
design of larger commercial plants and participate in coal-water 
combustion demonstrations. Coal-water mixtures (CWM) provide a 
number of advantages and incentives for potential users. First, 
CWM is entirely coal-based, representing an assured fuel supply at 
a predictable price. Second, CWM represents a relatively uncompli- 
cated technology for converting coal to a liquid fuel. A third and 
major factor is that CWM can be transported and stored similar to 
oil, eliminating the need for major capital investments on the part 
of the user regarding coal storage, handling and pulverization 
equipment at the steam generator plant site. This is an important 
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advantage since many sites have space restrictions that often pro- 
hibit installation of such equipment. 4 figures, 3 tables. 


150 (CONF-840637—, 982-989) Manufacture and 
commercial use of Carbogel Coal/Water Fuel in Canada. 
Hammond, T.K.; Mathiesen, M.M. (Carbogel, Inc., Living- 
ston, NJ). 1984. NTIS, PC A99/MF AOl1. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

In view of the great potential for coal/water mixtures as a 
substitute fuel in boilers and furnaces designed to burn fuels other 
than conventionally-fired coal, the government of Canada’s Depart- 
ment of Energy, Mines and Resources (EMR) decided to concen- 
trate on Coal/Water Fuel (CWF) development. The program has 
been given high priority in the national energy program under the 
Special Atlantic Initiatives/Coal Utilization Program. In the sping 
of 1982, Canada’s EMR, The New Brunswick Electric Commission 
(NBEPC) and the Cape Breton Development Corporation (CBDC) 
joined in an agreement to demonstrate the manufacture of coal/ 
water slurry and to develop burners for the firing of CWF in utility 
boilers. CBDC also signed a licensing agreement with AB Carbogel 
of Sweden for the manufacture and marketing in Canada of a CWF 
based on Carbogel’s proprietary technology. CBDC was given ex- 
clusive rights to the technology in eastern Canada. The project, 
funded by Canada EMR, is being managed by NBEPC guided by a 
steering committee representing Canada EMR, NBEPC, CBDC, 
AB Carbogel and the Nova Scotia Power Corporation. Under their 
direction, a pilot plant for the production of CWF was built at 
Sydney, Nova Scotia and burners were developed and tested in 
NBEPC’s boilers located at Chatham, New Brunswick. 


151 (CONF-840637—, pp 993-1011) C-E Canada 
CWM nozzle development and firing experience. Cook, D.A.; 
Kearns, J.D.; Smith, D.A.; Rini, M.J.; LaFlesh, R.C. (Com- 
bustion Engineering-Superheater Ltd., Ottawa, Ontario; 
Combustion Engineering, Inc., Windsor, CT). 1984. NTIS, 
PC A99/MF AO1. File Number TI84015343. 
From 6. international symposium on coal slurry combustion 
and a ra Orlando, FL, USA (25 Jun 1984). 
In September 1982 ‘Combustion Engineering-Superheater 
Ltd. (C-E Canada) was awarded a contract to develop an atomiz- 
er/burner arrangement for firing coal-water-mixture (CWM) in a 20 
MWe, tangentially fired utility unit at Chatham, New Brunswick. 
This contract was awarded under a tri-partite agreement between 
New Brunswick Power Commission (NBEPC), the Cape Breton 
Development Corporation (CBDC), and the Department of 
Energy, Mines and Resources (EMR) of the Government of 
Canada. (Additional details of the overall scope covered under this 
tri-partite agreement were presented earlier in the Conference 
under Demonstration Projects). A four step procedure was fol- 
lowed in this development work. First, three promising atomizer 
designs were selected. These designs were then subjected to com- 
parative cold flow atomization performance testing via laser diffrac- 
tion methods, at the Combustion Engineering Kreisinger Develop- 
ment Laboratory (KDL) in Windsor, Connecticut. This work re- 
sulted in the design of an atomizer which produced a high quality 
fuel spray at commercially acceptable atomizing air consumption 
rates. This atomizer was then incorporated into a specially designed 
coal-water-mixture burner register (installed in KDL’s Full-Scale 
Burner Facility (FSBF)) and successfully combustion tested at a 
full-scale throughput of 70 x 10° Btu/h. Carbon conversion efficien- 
cies ranged from 94 to 98% and were found to be a strong function 
of atomizing media to fuel ratio. At optimum conditions the burner 
system exhibited a turn down of 3 to 1. This atomizer and its asso- 
ciated burner configuration were then installed in NBEPC’s Unit 
No. 2 in Chatham, New Brunswick, for further testing. At this 
time, the test work at Chatham has not been completed. However, 
all required equipment modifications related to Unit No. 2 are com- 
plete and testing is scheduled to begin in July of this year. 


152 (CONF-840637—, pp 1012-1018) Design of a coal- 
water fuel (CWF) burner for low air-side pressure drop. Eck- 
hart, C.F.; Lindstrom, G.D.; Farthing, G.A. (Babcock and 
Wilcox Co., Alliance, OH). 1984. NTIS, PC A99/MF AO1. 
File Number T184015343. 
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From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

As part of The Babcock and Wilcox Company's (B and W's) 
coal-water fuel (CWF) commercialization program, a CWF burner 
capable of meeting most industrial and utility applications has been 
developed. Several years ago, burner tests conducted at 4-million 
Btu/h indicated that firing CWF in existing fuel oil burners resulted 
in air-side pressure drops and burner turndown which were unac- 
ceptable for commercial use. As a result, B and W has spent the 
last several years developing a commercial CWF burner. Recent 
work has applied the principles of fluid mechanics to the design of 
a CWF burner whose flow losses are minimized, and a versatile 
burner tailored to CWF or oil combustion has resulted. Tests con- 
ducted at 40-million Btu/h in an oil-and-gas designed package 
boiler have provided data to characterize the burner’s performance. 
The results of these tests are reported herein and indicate the suc- 
cess of the design in maintaining stable CWF or oil flames over a 
wide range of operating conditions, while also maintaining commer- 
cially acceptable air-side pressure drops (less than 6 inches H2O) 
through the range. 9 figures. 


153 (CONF-840637—, pp 1020-1025) Atomization of 
slurries. Simmons, H.C. (Parker ifin Corp., Cleveland, 
OH). 1984. NTIS, PC A99/MF AOl. File Number 
1184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Parker- ifin Corporation has over 30 years of experience 
in atomizing fuels, mostly for gas turbine combustion. The range of 
operating conditions in these applications is immense, and the de- 
mands of meeting high combustion efficiency, wide stability limits 
of burning and air pollution standards have created a sophisticated 
technology with a strong data base. Many of the diagnostic tech- 
niques now available, such as drop and particle size measurement, 
owe their existence to the problems of the gas turbine, especially in 
the aircraft jet engine form. In approaching the problem of atomiz- 
ing slurries, therefore, there was a great advantage in being able to 
transfer this technology. This paper describes the results that have 
been achieved so far in successfully atomizing (and burning) coal/ 
water slurries of widely varying composition and physical proper- 
ties, not only in gas turbine combustors, but also in experimental 
boilers. The most obvious characteristic of CWS as described in the 
literature is high and variable viscosity. This immediately rules out 
the possibility of atomization by liquid pressure alone since spray 
nozzles of this kind are notoriously incapable of handling high vis- 
cosities. On the other hand, there is ample evidence that the use of 
high-velocity air (or other gas) is successful in breaking-up liquids 
of very high viscosity provided the liquid can be transported to the 
point of interaction with the air. It is typical of such designs that 
they result in mixing the atomized oil and the atomizing medium 
inside the nozzle such that some of the oil comes into contact with 
the metal surfaces of the discharge orifices. While this may do no 
harm with oil, it is obvious that if the liquid contains solid particles, 
as in a slurry, an abrasive action will result, the severity of which 
will depend primarily on the velocity of the particles. It is evident, 
therefore, that a nozzle design which avoids this situation is to be 
preferred. 6 references, 9 figures. 


(CONF-840637—, pp 1027-1039) High pressure 
centrifugal coal slurry pump development. Wong, G.S.; Au- 
kerman, R.E.; Catterfeld, F.C.; Faddick, R.R. (Rockwell 
International, Canoga Park, CA; Colorado School of Mines 
Research Inst., Golden). 1984. NTIS, PC A99/MF AO1. 
File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

The initial development testing of the 2-stage centrifugal 
slurry pump module has demonstrated the feasibility of using high- 
speed centrifugal pumps to obtain high pressures. By using new 
erosion-resistant materials such as tungsten-carbide, titanium-car- 
bide, and cast white iron, and a hydraulic design concept that re- 
duces slurry velocities at the pump impeller and volute cutwater, 
with prerotator and radial diffuser, high-speed, centrifugal, slurry 
pump with long wear life potential has been demonstrated. The hy- 
draulic design can be scaled to higher or lower flowrate centrifugal 
pumps. The pump module design also showed the simplicity of in- 
spection and replacement of bearings, seals, and wetted internal 
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components like impeller, cutwater, and volute liners. Finally, the 
demonstrated performance of the 2-stage, centrifugal, slurry pump 
module not only has provided the requisite technology and confi- 
dence for further development of a high throughput (2500 to 5000 
gpm), multimodule, centrifugal, slurry pump system capable of high 
output pressures (500 to 3000 psi) for coal-conversion processes, but 
the technology can be applied to chemical processing, mining appli- 
cations or hydraulic pipeline transportation. Moreover, the multi- 
module slurry pump concept offers advantages of small relative 
size, ease of handling, flexible arrangement, and low overall cost, 
and it also has attractive advantages for use as a hydrualic turbine 
for power recovery in high-pressure letdown systems. 3 references, 
23 figures, 6 tables. 


155 (CONF-840637—, pp 1040-1050) Positive dis- 
placement rotary pump performance on highly loaded coal 
slurry applications. Kiline, P.H.; Gray, E.D. (Robbins and 
Myers, Inc., Springfield, OH). 1984. NTIS, PC A99/MF 
AO01. File Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Several factors affect the selection of pumps for use in han- 
dling composite or slurry type fuels. While capacity and differential 
pressure are the primary determinants of pump selection, the rheol- 
ogy and abrasive nature of slurry fuels effectively modify capacity 
and pressure on an absolute basis. Viscosity is a main determinant 
of maximum speed, the available NPSH, volumetric efficiency, slip, 
and power consumption. Positive displacement rotary pumps are 
used for nozzle feed and transfer applications because of their pre- 
dictable performance, pressure capabilities, pulsationless discharge, 
and ability to pump viscous materials. All rotary positive displace- 
ment pumps operate by trapping a defined quantity of fluid be- 
tween one or more moving elements such as gears, screws, lobes, 
vanes, or helical rotors. The positive displacement progressing 
cavity pump design has an advantage for slurry handling not found 
in other positive displacement rotary pumps, that is the use of elas- 
tomers for the outer stationary gear in the majority of its applica- 
tions. A minimal amount of shear is imparted to the sensitive com- 
posite fuels due to the low internal velocity through the pump ele- 
ments, as well. Viscosity effects pump requirements by both in- 
creasing necessary horsepower at the pump and increasing pressure 
through additional head loss. Robbins and Myers has undertaken an 
effort to quantify and demonstrate the reliability of progressing 
cavity pumps in slurry fuel service. 3 references, 6 figures. 


156 (CONF-840637—, pp 1052-1062) Burner develop- 


ment for slurry fuel: the rotating cup approach. Sommer, 
H.T.; Marnicio, R.J.; Thylander, L.; Landaeus, K. (Carne- 
gie-Mellon Univ., Pittsburgh, PA; Fluidcarbon International 
AB, Malmoe, Sweden). 1984. NTIS, PC A99/MF AO01. File 
Number T184015343. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Parallel to the industrial application of rotary cup burners, 
the theory describing the flow of a coal-water mixture in a rotating 
cup was developed. The results of the theory demonstrated the 
complexity of the two-phase flow in a multigravity field if separa- 
tion of the two phases (solid:coal, liquid:water) is considered. Based 
on the theory, cup geometry and operating conditions of a rotating 
cup burner are able to be optimized with respect to combustion 
conditions. Geometry optimizations calculated a conical cup of ap- 
proximately 10° to be optimal as a first approach. This knowledge 
was used in a performance test of a boiler which was retrofitted for 
burning FLUIDCARBON CWM fuel as fuel oil replacement. The 
test results are very encouraging for continuing development. The 
rotating cup burner concept proved to be a reliable, controllable 
method for atomizing CWM< and effectively preparing it for com- 
bustion. However, strong indications can be extracted from the test 
results when varying the fuel composition. The fuel properties 
strongly influence the atomization characteristics of a particular 
cup geometry. This leads to the conclusion that an optimum cup 
exists for each particular CWM. Cup operating conditions and ge- 
ometry become functions of the rheological fuel properties. With 
the aid of the developed theory it is possible to determine the opti- 
mum conditions for any fuel of known properties. 22 references, 6 
figures. 
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157 (CONF-8410156—2) Experimextal investigation of 
pulverized coals at an early stage of combustion. Choi, S.; 
Haussmann, G.J.; Kruger, C.H. (Stanford Univ., CA (USA) 
High Temperature Gasdynamics Lab.). 19 Oct 1984. Con- 
tract FG22-84PC70794. 17p. NTIS, PC A0/MF AO0l; 1; 
GPO Dep. File Number DE85001088. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Stanford, CA, USA (22 Oct 1984). 

During the early stages of combustion, 2, coal particle vola- 
tilizes and combustible volatiles react in an oxidizing environment. 
An experimental investigation has been performed to study pulver- 
ized coal behavior during this phase of combustion. The experi- 
ments are designed to supplement modeling studies previously per- 
formed at Stanford by providing experimental evidence which justi- 
fies modeling assumptions, and by comparing experimental results 
to model predictions. Oxidation reactivities are measured as a func- 
tion of the oxygen concentration and gas temperature. Sooty mate- 
rials which are considered to be the constituents of the volatile 
cloud are collected and analyzed. Luminosity temperatures of the 
particle stream are found to be higher than that of the gas in some 
cases. Along with these experimental findings an energy feedback 
hypothesis is discussed, which theorizes that a part of the volatile 
combustion energy is fed back to the particles resulting in enhanced 
heat transfer. 12 references, 7 figures. 


158 (DOE/PC/50815—T1) Burning of suspended coal- 
water slurry droplet with oil as combustion additive. Final 
report. Yao, S.C. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Dept. of Mechanical Engineering). Oct 1984. Con- 
tract FG22-82PC50815. 16p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85001431. 

The combustion of single coal-water slurry droplet with oil 
as combustion additive (CWOM) has been studied. In this study, 
the droplet is suspended on a fine quartz fiber and is exposed to the 
hot combustion product of propane (CsHs) and air. The results are 
documented in a movie series. The combustion of CWOM with 
various combinations of concentrations are compared with that of 
coal-water slurry and water-oil mixture droplets. The combustion 
of coal-water slurry is enhanced significantly due to the presence of 
emulsified kerosene. The enhancement is also dependent upon the 
mixing procedure during preparation of CWOM. The presence of 
emulsified kerosene induces local boil-off and combustion that coal 
particles are splashed as fire works during the early evaporation 
stage of droplet heat-up. After particle splashing, blow-holes appear 
on the droplet surface. The popcorn and swelling phenomena usual- 
ly occurred in coal-water-slurry combustion is greatly reduced. Sig- 
nificant combustion enhancement occurs with the use of kerosene 
in an amount of about 15 percent of the overall CWOM. This proc- 
ess of using kerosene as combustion additive may provide obvious 
advantage for the combustion of bituminous coal-water slurry. 4 
references, 6 figures. 


159 (DOE/RA/50624—T1) Direct coal combustion 
support task. Annual report for calendar year 1981. Gersh- 
man, R.; Moore, N.R.; Walton, A.L. (Jet Propulsion Lab., 
Pasadena, CA (USA)). Jun 1982. Contract AlI01- 
81RA50624. 69p. NTIS, PC A04/MF A0i; GPO Dep. File 
Number DE85001027. 

This report documents work performed for DOE by JPL in 
support of Fossil Energy Program planning activities. The work fo- 
cused on advanced direct coal combustion systems for power gen- 
eration. Systems selected for study this year were atmospheric flu- 
idized bed combustion (AFBC), pressurized fluidized bed combus- 
tion (PFBC), and integrated coal gasification combined cycle 
(IGCC) systems. Results presented here cover: (1) system compari- 
sons among these technologies, along with advanced versions of 
conventional pulverized coal-fired (PCF) systems, taking into ac- 
count performance, cost, environmental and resource utilization 
factors; and (2) identification and analysis of barriers to implementa- 
tion of advanced direct combustion technologies. 


160 (EPRI-CS—3722) Coal-water-slurry pumping and 
flow tests. Dooher, J.P. (Adelphi Univ., Garden City, NY 
(USA)). Oct 1984. 138p. Research Reports Center, P.O. Box 
50490, Palo Alto, CA 94303 $14.50. File Number 
TI85920058. 
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This interim report presents the results of Phase I of a two- 
phase program to investigate pumping and handling of densely 
loaded coal-water slurries (nominally 70% coal by weight). The ob- 
jectives of this test program were to determine the physical and 
chemical changes that occur in CWS due to pumping, and to evalu- 
ate two different slurry pumps. Three slurry vendors submitted 
samples that were tested in the laboratory for rheology, stability, 
and the effects of freezing and thawing. Slurry was also tested in a 
pump test loop using either a progressive cavity or centrifugal 
pump. These tests showed that the viscosity of all three slurries was 
dependent on the magnitude and duration of shear rate to which 
they were subjected. However, none of the viscosity variations pre- 
vented the slurries from being recirculated (many hundreds of 
times) with the progressive cavity pump. The viscosity of the three 
slurries decreased by approximately a factor of four when they 
were heated from 10°C to 60°C. All slurries were stable (no major 
settling) for up to 2 weeks and one slurry was stable for 8 weeks. 
Freezing and thawing the slurries had no significant effect on their 
rheology or stability. 


161 Combustion research to utilization of coal 


related 
as a oP turbine fuel. Davis-Waltermine, D.M.; Anderson, 
R.J. (U.S. Department of Energy, Morgantown Energy 
town, WV). American Society of 
Paper|; 84-GT-285: 5(Jun 1984). 


Technology Center, Mor: 
Mechanical Engineers, 
(CONF-840611—). 

From International gas turbine conference and exhibit; Am- 
sterdam, Netherlands (4 Jun 1984). 

A nominal 293 kw (1 MBtu/hr) atmospheric pressure, refrac- 
tory-lined combustor has been used to investigate the effects of a 
number of combustor and fuel dependent variables on combustion 
efficiency and flue gas characteristics for minimally cleaned, coal- 
derived gas (MCG) and coal water mixtures. The variables which 
have been evaluated include: percent excess air, air distribution, 
combustion air preheat temperature, swirl number, fuel feedrate, 
coal particle size, coal loading in slurry, and slurry viscosity. Char- 
acterization of the flue gas included major/minor gas species, alkali 
levels, and particulate loading, size, and composition. These atmos- 
pheric pressure combustion studies accompanied by data from 
planned pressurized studies on coal-water slurries and hot, minimal- 
ly cleaned, coal-derived gas will aid in the determination of the po- 
tential of these fuels for use in gas turbines. 


162 Rotary cup slurry atomization. Sommer, H.T.; 
Marnicio, R.J. Seattle, WA, USA; AIAA (1983). 9p. 
(CONF-830635—). Contract FG22-81PC40285. 

From 19. AIAA-SAE-ASME joint propulsion conference; 
Seattle, WA, USA (27 Jun 1983). 

The theory of a two-phase flow in a rotating cup atomizer is 
described. The analysis considers the separation of the solid and 
liquid media thus realistically modeling the flow of two layers 
along the inner cup wall: a slurry of increasing solids concentration 
and a supernatent liquid layer. The analysis is based on the earlier 
work of Hinze and Milborn (1950) which addressed the flow within. 
a rotary cup for a homogeneous liquid. The superimposition of a 
settling velocity under conditions of high centrifugal acceleration 
permits the extended analysis of the separation of the two phases. 
Appropriate boundary conditions have been applied to the film’s 
free surface and the cup wall and to match the flow characteristics 
at the liquid-slurry interface. The changing slurry viscosity, increas- 
ing nonlinearly with growing solid loading, was also considered. A 
parameter study illustrates the potential for a cup design to provide 
optimal slurry and liquid film thicknesses for effective atomization. 
9 references. 


163 Soot formation from synthetic fuel droplets. Kra- 
mich, J.C.; Payne, R. (Energy and Environmental Research 
Corp. , Santa Ana, CA). American Chemical Society, Division 
of ‘Perehnae Chemistry, Preprints; 27: No. 1, 213-224(Mar 
1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

The future use of synthetically produced fuel oils, such as 
coal and shale derived liquids, poses certain environmental ques- 
tions with regard to burning these fuels with a minimum of pollut- 
ant emission. Of principal concern is the potential for excessive 
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emissions of NO /SUB x/ and carbonaceous particulate matter, 
which result from the high levels of fuel nitrogen and high carbon 
to hydrogen ratios typically associated with synthetic fuels. Staged 
combustion has been found to be an effective NO /SUB x/ emis- 
sion control technique for fuels containing significant quantities of 
bound nitrogen; however, the hot fuel-rich first stage can exacer- 
bate the carbonaceous particulate formation and emission problem. 
Particulate emission is, therefore, not only a problem in its own 
right, but can influence the ability to control emissions of NO / 
SUB x/ . In order to provide information which may be useful in 
the specification of emission control techniques, it is important to 
understand those parameters which influence particulate formation 
in practical fuel oil combustion systems. Carbonaceous emissions 
from liquid fuel spray flames burning synthetic and petroleum de- 
rived fuel oils arise from several sources and may be characterized 
as soot, coke or cenospheres. In this paper, results are presented 
from a research program established to investigate soot formation 
from synthetic fuel droplets. Specific goals of the research have in- 
cluded: To study the propensity of various iiquid fuels to form par- 
ticulate matter and to link this with fuel properties; To obtain a 
phenomenological understanding of carbonaceous particulate for- 
mation and droplet combustion processes involving synthetic fuel 
droplets. 


0150 Marketing And Economics 


REFER ALSO TO CITATION(S) 01500075, 77, 766 


(DOE/PC/60788—T1) Compendium of informa- 
tion about peat. Final report, September 19, 1983-September 
30, 1984. Kopstein, M. (Peat Systems International Corp., 
Rockville, MD (USA)). Sep 1984. Contract AC22- 
83PC60788. 80p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE84017473. 

The Compendium of Information About Peat presents mate- 
rial which will be of assistance to the private sector in planning 
peat research and commercial development. Technical, economic, 
and environmental issues *° ‘dentified and discussed as pertains to 
existing and emerging methods for peat preparation, harvesting, 
dewatering, wet carbonization, gasification, and combustion. The 
report considers each procedure within the context of an eee 
system for the conversion and/or utilization of peat. It is emp! 
sized that peat development must be considered on a site specific 
and project specific basis. There are proven commercial methods 
for the production and direct combustion of peat. The Compendi- 
um of Information About Peat provides a discussion of the eco- 
nomic limitations of these methods in the United States. The report 
stresses that the utilization of peat as an alternative energy resource 
in the United States will be dependent on economical and environ- 
mentally acceptable wet harvesting and dewatering procedures. 
The Compendium concludes that the most important technical ob- 
stacle to be overcome concerns peat dewatering, while the treat- 
ment and discharge of wastewater represents the most important of 
the environmental issues. 


165 (EPRI-EA—3750) Agenda of critical issues: coal 
price and availability. Final report. Tennican, M.L.; Way- 
land, R.E.; Weinstein, D.M. (Temple, Barker and Sloane, 
Inc., Lexington, MA (USA)). Oct 1984. 48p. Research Re- 
ports Center, P.O. Box 50490, Palo Alto, CA 94303 $8.50. 
File Number TI85920049. 

Temple, Barker, and Sloane, Inc. developed an agenda of 
critical issues regarding future coal prices and coal availability for 
EPRI. TBS interviewed nearly 50 utility, coal company, and rail- 
road officials, academic experts, and coal consultants; held a one- 
day participatory workshop; and conducted a literature review and 
follow-up interviews with selected utilities. TBS found four causes 
of uncertainty in the utility industry over future coal prices. First, 
the acid deposition proposals in Congress vary in terms of the 
structure of the legislation, the costs of compliance, and the impact 
on coal prices; in turn these uncertainties impede utility fuel plan- 
ning and decision making. Second, powerplant-specific factors will 
have a major impact on whether utilities switch or scrub in re- 
sponse to acid deposition legislation; existing analyses do not cap- 
ture these factors. The most important powerplant-specific factors 
are matching unit characteristics with coal specifications, retrofit 
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scrubber costs, and differing state regulatory environments. Third, 
TBS found that utility fuel managers have great uncertainty over 
the availability and future cost of compliance coal. TBS estimated 
that the existing production capacity of eastern compliance coal is 
at least twice as high as current production. Fourth, TBS conclud- 
ed that uncertainty over future coal transportation rates was a 
major reason for utilities’ uncertainty over future delivered prices 
of coal. Critical transportation-related issues are the strategic and 
tactical response of eastern coal producers to the Staggers Act; the 
impact on rail rates of the sale of Conrail, of possible transcontinen- 
tal mergers, and of multi-modal mergers; and the future pricing 
policies that eastern railroads will adopt in response to imports of 
Colombian coal. 21 references. 


0160 Health And Safety 


Cytotoxicity and mutagenicity of coal oils in the 
CHO/HGRPT assay. DeMarini, D.M.; Brimer, P.A.; Hsie, 
A.W. (Oak Ridge National Lab., TN). "Environmental Muta- 
genesis; 6: No. 4, 517-527(1984). Contract W-7405-ENG-26. 

The Chinese hamster ovary cell/hypoxanthine-guanine phos- 
phoribosyltransferase (CHO/HGPRT) assay was used to determine 
the cytotoxicity and mutagenicity of a crude coal oil, the neutral 
fraction of this crude, and the following three subfractions of the 
neutral fraction: aliphatic, neutral polar, and a subfraction com- 
posed of polycyclic aromatic hydrocarbons plus neutral nitrogen 
heterocyclics. The cytotoxicity and mutagenicity of a blend of light 
and heavy coal-derived fuel oils before and after hydrogenation 
was also studied. All seven mixtures were highly cytotoxic to CHO 
cells, but the addition of S9 reduced the cytotoxicity. Also, hydro- 
genation reduced the cytotoxicity of the blend of coal-derived fuel 
oils. Although highly cytotoxic, none of the seven mixtures induced 
a clear mutagenic response in the CHO/HGPRT assay. However, 
previous work has shown that all of the mixtures except the ali- 
phatic subfraction and the blend after hydrogenation are mutagenic 
in the histidine-reversion assay in Salmonella typhimurium. The au- 
thors conclude that the disparity between the results in Salmonella 
and those obtained in the CHO/HGPRT assay is probably due to 
the much greater sensitivity of CHO cells (relative to Salmonella) 
to the cytotoxins in these coal oils. 


02 PETROLEUM 
0202 Geology And Exploration 


167 (BMFT-FB-T—84-139) Analytical isotope geo- 
chemistry of C, S, N - application on the exploration of crude 
oil in Southern Germany. Graf, W.; Hirner, A.; Melzer, A.; 
Treibs, R. (Bundesministerium fuer Forschung und Techno- 
logie, Bonn (Germany, F.R.)). Jun 1984. 72p. (In German). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE84752227. 

Organic extracts and kerogens of 43 bore core samples from 
the Molasse Basin of Southern Germany were investigated with re- 
spect to their isotope composition of stable carbon (1°C/'C), and 
13 samples of crude oil to those of sulfur (**S/%*S) and nitrogen 
(5N/"N). According to the results of the delta**S determinations 
all crude oils from the Tertiary base of the Western and Eastern 
Molasse belong to one single oil family; they differ significantly 
from the Triassic and Liassic oils of the Western Molasse. The oils 
of Tettnang, Aitingen, and Hofolding are associated with the group 
of oils from the Tertiary base. An enrichment of **S was observed 
in crude oil fractions with increasing polarity. The isotope distribu. 
tions of sulfur in the polar constituents of the biodegraded oils from 
the sandstones of Ampfing, however, are approaching a homogene- 
ous distribution. Following the results of oil/source rock-correla- 
tion by delta’*C determinations the Sannoisian ‘Fischschiefer” for- 
mation may be regarded as potential source rock of the oils from 
the Tertiary base on condition of an adequate submersion. Besides, 
an influence of the Upper Cretaceous cannot be excluded in the 
Eastern Molasse. The distribution of the nitrogen isotopes turns out 
to be very uniform in Souther German oils, a regional differentia- 
tion cannot be recognized. The delta’®N values of the crudes do 
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not show any systematic connection with those of their separated 
asphaltenes. 47 references, 16 figures, 15 tables. 


168 (BMFT-FB-T—84-143) Methods of interpretation 
for shear wave survey. Dohr, G.; Echterhoff, J.; Fertig, J.; 
rm C.; Behle, A.; Kummer, B.; Sajitz, S.; Scharfen 

.; Holling, M.; Kuees, B. (Bundesministerium fuer Fors- 
chung und Technologi ie, Bonn (Germany, F.R.); Preussag 
A.G. Erdoel und gas, Hannover Sgro F.R.)). Jul 
1984. 173p. (In German). NTIS (US Sales y), PC A09/ 
MF AO1. File Number DER475225 

This report presents in 8 different articles the results of in- 

vestigations, concerning special problems of interpretation of shear 
wave-recordings. Converted waves are included in these consider- 
ations. Additionally, a method is shown for use of pS-waves in seis- 
mis exploration. It refers to waves, which are converted at the free 
surface. The influence of near surface layers on recordings of S- 
waves and the problem of static corrections are dealt with in detail. 
Theoretical studies improved the method of difference approxima- 
tion of the elastic wave field. Extensive research shows the effects 
of microseismograms in deep boreholes. This method allows the in 
situ evaluation of Vsub(p)/Vsub(s), which is very important in S- 
wave exploration. This discussion of single problems concerning 
processing and interpretation of S-wave recordings should err 
the basic requirements for routine use of S-waves-exploration geo- 
physics. One must be aware, that concerning S-waves every subject 
involves its own special problems. The answer should be given 
after a careful analysis of the problem applying as well the here ac- 
quired experiences. 37 references, 85 figures, 5 tables. 


169 (DOE/BC/10744—7) Integrated oi] and reservoir 
database system for geological and petroleum engineering. 
Annual report. Lau, K.Y.; Schneider, R.; Sepehrnoori, K.; 
Lake, L.W. (Texas Univ., Austin (USA). Center for Energy 
Studies). Dec 1984. Contract AS19-82BC10744;AC08- 
79ET27112. 256p. NTIS, PC Al2/MF AO1; 1; GPO Dep. 
File Number DE85000108. 

As the data available to explorers and operators increase and 
when timeliness and accuracy of record keeping are of concern, the 
need for a more efficient data handling technique has prompted re- 
search in the applications of database technology in the oil industry. 
In this thesis, a database is developed to cover areas in exploration, 
drilling, production, scout tickets and well logs. Salient characteris- 
tics of wells and reservoirs are investigated and a global structure is 
obtained. The relationship between well and reservoir is found to 
be a many-to-many type. Out of the three widely accepted data 
models (hierarchical, network, and relational), the relational model 
was chosen in our approach because of its easiness to use and abili- 
ty to implement the many-to-many relationship. A set of criteria for 
evaluation of logical database design methodologies is presented 
and a modified entity-relationship approach is used. The global 
structure of the database is implemented in VAX/VMS INGRES, a 
commercial relational database management system. The database 
model and the data dictionary are tested through an application to 
the data of two reservoirs provided by Conoco Oil Inc. and Shell 
Oil Co. 88 references, 27 figures, 9 tables. 
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170 (ATR—81(7977-01)-2) Investment evaluation of 
Solar Thermal Enhanced Oil Recovery (STEOR) Systems for 
project starts in the years 1982 and 1986. Munjal, P.K. 
(Aerospace Corp., El Segundo, CA (USA). Energy and Re- 
sources Div.). May 1981. Contract AC03-81SF11515. 57p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE85002164. 

This report covers work performed to 30 April 1981 in the 
analyses of potential financing methods for solar thermal energy 
systems employed in the generation of steam for enhanced oil re- 
covery. The analyses reported herein indicate the feasibility of at- 
tracting private financing for solar thermal energy steam generation 
systems for the enhanced oil recovery of heavy crudes as early as 
1982 if government loan guarantees can be obtained. They also 


show that, if sufficient solar system production is stimulated by the 
use of such guarantee-backed private financing, anticipated system 
cost reductions will make government help unnecessary by 1985 to 
1986. 


171 (DOE/ET/12076—T1) Use of chemical additives 
injection to increase oil recovery. Annual report, 
15, 1977-September 14, 1978. Handy, L.L. (Uni- 
versity of Southern California, Los Angeles (USA). Dept. 
of Petroleum Engi 
76ET12076. 6p. TS, 
DE85900279. 


with steam 


eering). 1 Nov 1978. Contract AT03- 
A02/MF A0Ol1. File Number 


Significant progress was made during this year on the exper- 
imental aspects of the project. Conclusive resuits were obtained on 
several surfactants characterizing their decomposition rates. The 
spinning drop apparatus was made operational at high tempera- 
tures. Steps were taken to develop a 2-D vertical cross sectional 
simulation model to describe the displacement process and, finally, 
results of actual core tests showed positive indications of additional 
recovery after waterflooding using high temperature surfactant so- 
lutions. 


172 (DOE/ET/12076—T2) Use of chemical additives 
with steam injection to increase oil recovery. Annual report, 
September 15, 1979-September 14, 1980. Handy, L.L. (Uni- 
versity of Southern California, Los Angeles (USA). Dept. 
of Petroleum Engineering). 1 Nov 1980. Contract ATO3- 
76ET12076. 5p. S, PC A02/MF AOl. File Number 
DE85900274. 

The major progress made during this year was on the experi- 
mental aspects of the relative permeability measurements at low 
tensions and at high temperatures. In addition core floods were 
started for recovery studies at high temperatures and low tensions. 
The programming of major aspects of the simulation model was 
completed. 


173 (DOE/ET/12076—T3) Use of chemical additives 
with steam injection to increase oil recovery. Annual report, 
September 15, 1976-September 14, 1977. Handy, L.L. (Uni- 
versity of Southern California, Los Angeles (USA). Dept. 
of Petroleum Engineering). 1 Nov 1977. Contract ATO3- 
76ET12076. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85000963. 

During this first year of the project, a program was planned 
to accomplish the objectives set out in the proposal. Graduate stu- 
dents and faculty were assigned to the research area of particular 
interest to them. One group had the specific responsibility of order- 
ing and screening surfactants for various laboratory tests. Another 
group was assigned the task of studying techniques for measuring 
interfacial tensions at elevated temperatures. The third task was on 
the studies relative to the adsorption characteristics of surfactants 
under both the static and the dynamic conditions. Finally, a fourth 
group was assigned the job of developing a computer model for 
studies on the prediction aspects of surfactant-steam flow in petro- 
leum reservoirs. Accomplishments for each of these tasks are pre- 
sented. 


174 (DOE/ET/12076—T4) Use of chemical additives 
with steam injection to increase oil recovery. Annual report, 
September 15, 1980-September 15, 1981. Handy, L.L. (Uni- 
versity of Southern California, Los Angeles (USA). Dept. 
of Petroleum Engineering). 1 Nov 1981. Contract ATO3- 
76ET 12076. 8p. ag PC A02/MF A0O1; GPO Dep. File 
Number DE8500059 

During this year vibe significant achievements were in the 
areas of relative permeability measurements for low tension sys- 
tems, evaluation of caustic consumption for sandstones, oil recov- 
ery with surfactants at high temperatures, IFT measurements for 
mixtures of surfactants against various oils and computational stud- 
ies using both numerical and analytical methods. Some specific as- 
pects of progress made during the year are reported. 
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175 FR fp eration Use of naggr te additives 
— to increase 


5, 1978-September 
versity of Scuba California, Los Angeles 
of Petroleum Engineering). 1 Nov 1979. Contract "ATO3- 
76ET12076. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85000020. 

The principal objective is to evaluate the benefits of addi- 
tional oil recovery to be obtained by using chemical additives with 
steamflooding. Specific objectives are to determine the effect of 
temperature on: (1) the stability of the chemical additives, (2) the 
water-oil interfacial tensions with surfactants, and (3) the adsorption 
of surfactants on reservoir rock, or, for the inorganics, on the reac- 
tions with reservoir rock. The effect of the chemical additives on 
oil recovery will be measured at elevated temperatures in laborato- 
ry flooding experiments. Computational models will be developed 
to estimate potential recovery in field application. Accomplish- 
ments in these areas are reported. 


176 (DOE/ET/27112—T1) Integrated oil and reservoir 
database system for geological and petroleum engineering. 
Lau, K.Y.; Schneider, R.; Sepehrnoori, K.; Lake, L.W. 
(Texas Univ., Austin (USA). Center for Energy Studies). 
Aug 1984. Contract AC08-79ET27112;AD19-82BC10747. 
276p. NTIS, PC A13/MF A0Ol1; 1; GPO Dep. File Number 
DE85000254. 

As the data available to explorers and operators increase and 
when timeliness and accuracy of record keeping are of concern, the 
need for a more efficient data handling technique has prompted re- 
search in the application of database technology in the oil industry. 
In this thesis, a database is developed to cover areas in exploration, 
drilling, production, scout tickets and well logs. Salient characteris- 
tics of wells and reservoirs are investigated and a global structure is 
obtained. The relationship between well and reservoir is found to 
be a many-to-many type. Out of the three widely accepted data 
models (hierarchical, network, and relational), the relational model 
was chosen in our approach because of its easiness to use and abili- 
ty to implement the many-to-many relationship. A set of criteria for 
evaluation of logical database design methodologies is presented 
and a modified entity-relationship approach is used. The global 
structure of the database is implemented in VAX/VMS INGRES, a 
commercial relational database management system. The database 
model and the data dictionary are tested through an application to 
the data of two reservoirs provided by Conoco Oil Inc. and Shell 
Oil Co. 88 references, 27 figures, 9 tables. 


(DOE/MC/10509—53) Enhanced recovery of oil 
from subsurface reservoirs with carbon dioxide. Final report. 
Osoba, J.S. (Texas A and M Univ., College Station (USA)). 
Dec 1984. Contract AC21-79MC10509. 89p. NTIS, PC 
A05/MF A01; 1; GPO Dep. File Number DE85000109. 

This report details the studies made of the displacement of 
crude oil by carbon dioxide (CO) from consolidated sandpacks. 
The sandpacks were 20, 60, and 240 inches long and the diameter 
was 5/8 inch. With the sandpack in a vertical position, the CO2 was 
always injected into the top. The objectives of the research were to 
determine procedures for predicting the pressure at which CO dis- 
places crude miscibly and the influence of rate on the displacement 
of crude with CO:. The determination of the miscibility pressure 
appeared to be the same with the 20 inch long sandpack as with the 
60 or 240 inch long sandpack. The total recovery at each pressure 
was higher with the longer sandpacks. The oil recovery was higher 
at low rates with the sandpack column in a vertical position. The 
oil recovery at low rates was lower with the sandpack column in a 
horizontal position. The optimum CO, slug size was found to be 
30% of the hydrocarbon pore volume. Water was found to be more 
efficient than nitrogen at driving the CO: to displace crude oil. 
Measurements of the crude oil viscosity from the Foster field de- 
creased as CO: miscibility pressure was increased. On the other 
hand, the viscosity of the SACROC crude oil from West Texas was 
found to have a minimum value at a CO2 miscibility pressure of ap- 
proximately 1600 psig. As the pressure increased, the viscosity of 
the oil with CO: increased. Values of the permeability of dolomite 
cores were found to increase when flooded with CO: at a high 
pressure. When the effluent from a core with CO: at a high pres- 
sure was flowed through a second dolomite core as the pressure 
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was decreased, the permeability of the second core was decreased. 
Photographs showed that some of the dolomite core was dissolved 
by the CO, at high pressures, and that crystal precipitates were 
formed in the second core as the CO: miscibility pressure was re- 
duced. 31 references, 37 figures, 19 tables. 


(PB—84-224393) Evaluation and demonstration of 
low-NOx burner systems for TEOR (thermally enhanced oil 
recovery) steam generators: design phase report. Report for 
October 1981-February 1983. England, G.C.; Heap, M.P.; 
Kwan, Y.; Payne, R. (Energy and Environmental Research 


Corp., Irvine, CA (USA)). Fu 1984. 356p. NTIS, PC A16/ 
MF AOI. 


See also PB84-128727. 

The report documents the detailed scale-up and design phase 
of a program to develop a low-NOx burner system that can be ret- 
rofitted to an existing thermally enhanced oil recovery (TEOR) 
steam generator. The emission design goal for the 16 MW commer- 
cial grade burner system is to maintain NOx emissions below 85 
ppm (at 3 percent O2) while firing a heavy fuel oil containing 
above 0.6 percent bound nitrogen. The burner system selected to 
achieve this emission goal utilizes a staged combustion process in 
which the first stage is thermally isolated and provides long resi- 
dence time under high temperature, optimally fuel-rich conditions. 
Results from earlier tests at three scales (21 kW, 0.6 MW, and 3 
MW) are compared to identify design parameters for the 16 MW 
full-scale burner. This comparison shows that residence time and 
temperature in the first stage are the most important scaling param- 
eters. Detailed thermodynamic/mechanical design features of the 
full-scale burner hardware are discussed. Initial evaluation of this 
burner in a test furnace and results from long-term tests in a field 
operating steam generator are documented in two other volumes. 


179 (ATR—81(7977-01)-3-Vol.1) Technical support 
services for the solar thermal enhanced oil recovery program. 
Volume 1. Program summary report, February 9-May 31, 
1981. Rattin, EJ. (Aerospace Corp., El Segundo, CA 
(USA). Energy and Resources Div.). May 1981. Contract 
AC03-81SF11515. 53p. NTIS, PC A04/MF A0l1; 1; GPO 
Dep. File Number DE85002165. 

The Aerospace Corporation between February 9 and May 
31, 1981 concentrated on an evaluation of the results of the data 
search and the opinion survey, and on the analyses of several po- 
tential scenarios for financing solar thermal energy oil recovery 
(STEOR) system installations. The data search disclosed a large po- 
tential STEOR market, in the form of incremental steam demand 
for EOR, to exist on the four most promising heavy crude fields 
which were surveyed. About 80% of this market requires higher 
pressures and appears to mature rapidly, reaching peak levels be- 
tween 1985 and 1987. The remaining 20% of market requires 
higher pressures and appears to mature considerably later. Al- 
though it is believed that the reported early peaking of the low 
pressure steam demand is probably due to lack of access to oil in- 
dustry long-range planning, the current technical development 
status of line-focusing solar technology would allow a major pene- 
tration of this early market, given favorable economics. The analy- 
ses of scenarios for financing STEOR indicate, however, that gov- 
ernment assistance, either in the form of direct subsidy, or by guar- 
anteeing loans by private sources, would be necessary to create 
project economics favorable to early market penetration. Debt fi- 
nancing schemes (under condition of government loan guarantee) 
have been shown by these Aerospace analyses to be capable of of- 
fering rates of return in excess of 15% to the oil operators, even 
with project starts as early as 1982. Given the existence of such 
debt-financed projects during the 1982-1985 time period, and the re- 
alization of STEOR system cost reduction consequent to the equip- 
ment production rate increase caused by this early STEOR market, 
even equity-financed projects are believed to be viable in the post 
1985 time period without government assistance of any type. 13 ref- 
erences, 4 figures, 2 tables. 
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180 (DOE/EIA—0461) Refinery evaluation modeling 
system (REMS) database documentation. (USDOE Energy 
Information Administration, Washington, DC. Office of Oil 
and Gas). 17 Oct 1984. 293p. NTIS, PC A13/MF AO]; 1 - 
GPO; GPO Dep. File Number DE85002354. 

This document provides a description of the 1983 database 
associated with Version 1 of the Refinery Evaluation Modeling 
System (REMS) of the Energy Information Administration (EIA). 
The database consists of model data tables which are input directly 
into REMS in machine-readable form and source data tables which 
present associated data extracted from primary source documents. 
Computations and/or translations are applied to the data on source 
data tables to arrive at the data on the model input data tables. The 
two sets of tables provide a description of all model input data, in- 
cluding the definitions of data elements, data sources and units of 
measurement. In addition, estimated data on these tables are identi- 
fied, including the methodology and/or analyst judgment applied to 
arrive at the estimates. The data presented herein were employed 
during the performance of the REMS 1983 verification tests which 
are documented within the working paper entitled: Refinery Eval- 
uation Modeling System (REMS) 1983 Verification Test Results. 
All of the 1983 model input data associated with the Oil Refining 
and Distribution Model (ORAD) component of REMS are present- 
ed within this volume. Volume size considerations precluded inclu- 
sion of the model input tables for all nine regions associated with 
the regional Refinery Yield Models (RYMs). However, the data 
input tables for model district number 8 (D8, the Texas Gulf Coast) 
are provided as representative of RYMs data input requirements. 
The source data tables supporting all of the nine regional RYMs 
are included. The 1983 RYMs model data input tables for all re- 
gions including district 8 can be found on an archive tape at the 
EIA. This database documentation is expected to be useful for an 
audience of mathematical economists, or the equivalent professional 
skill level, who are interested in performing analyses using REMS. 
4 figures, 107 tables. 


181 (NP—4770500) Joint Venezuelan-German feasibili- 
ty study: Integrated production and upgrading including 
energy supply for Orinoco heavy oil. Pt. A. (Bundesminister- 
ium fuer Forschung und Technologie, Bonn (Germany 
F.R.)). Nov 1981. 35p. NTIS (US Sales Only), PC ‘A03/M¥E 
AO01. File Number DE84770500. 

The aim of this Study is to investigate the technical feasibili- 
ty and economic profitability of an integrated unit for production 
and upgrading (including energy supply) of 100MBPD (100,000 
barrels per day) of extra heavy crude from the Orinoco Oil Belt. 
The Study was jointly carried out from 1979 to 1981 by various 
companies involved in oil production, upgrading and energy gen- 
eration. The main framework for the Study is the self-sufficient in- 
tegrated concept, which is excellently suited to optimization e.g. 
via utilization of upgrading residues for field steam and utility gen- 
eration. 


182 The structure sensitivity of platinum catalysts for 
reforming reactions as revealed by single crystal studies. So- 
morjai, G.A. (Lawrence Berkeley Laboratory, Univ. of 
California, Berkeley, CA). American Chemical Society, Divi- 
sion of Petroleum Chemistry, Preprints; 27: No. 2, 394(Mar 
1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Single crystal surfaces of platinum were used to study the 
conversion of catalyzed n-hexane and n-heptane at atmospheric 
reactant pressures. The rates for dehydrocyclization are five to 
seven times greater on the (111) orientation crystal face than on the 
(100) platinum surface, and the presence of atomic steps increases 
even further this structural selectivity. Conversely, the isomeriza- 
tion rates of neo-pentane and isobutane are markedly faster on the 
(100) crystal face of platinum than on the (111) surface. The impli- 
cations of these results to catalyst fabrication and regeneration are 
discussed. 
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183 Evaluation of some new zeolite-supported metal 
catalysts for synthesis gas conversion. Melson, G.A.; Craw- 
ford, J.E.; Crites, J.W.; Mbadcam, K.J.; Rao, V.U.S.; Sten- 
cel, 7M. (Virginia Commonwealth Univ., Richmond, VA). 
American Chemical Society, Division of Petroleum Chemistry, 
Preprints; 27: No. 2, 576-584(Mar 1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

The use of zeolite-based catalysts for the con- 
version of synthesis gas (carbon monoxide and hydrogen) to gaso- 
line range hydrocarbons has recently attracted much attention. For 
example, the combination of metal oxides with the medium pore 
(about 6A) zeolite ZSM-5 and the use‘of a metal nitrate impregnat- 
ed ZSM-S catalyst have been shown to produce gasoline range hy- 
drocarbons containing a high percentage of aromatics from synthe- 
sis gas. The production of gasoline range hydrocarbons which have 
a high olefin content has also been reported by using iron or cobalt 
impregnated ZSM-S catalysts. The efficiency and selectivity of sup- 
ported metal heterogeneous catalysts is closely related to the dis- 
persion and particle size uf the metal component and to the nature 
of the interaction between the metal and the support. For a particu- 
lar metal, catalytic activity may be varied by changing the metal 
dispersion and the support, thus, the method of synthesis and any 
pre-treatment of the catalyst is important in the overall process of 
catalyst evaluation. Supported metal catalysts have traditionally 
been prepared by impregnation techniques that involve treatment of 
a support with an aqueous solution of a metal salt followed by cal- 
cination. In the Fe/ZSM-5, system, the decomposition of the iron 
nitrate during calcination usually produces iron oxides of relatively 
large crystallite size. This work was initiated in an attempt to 
produce highly dispersed, thermally stable supported metal cata- 
lysts which may be effective for synthesis gas conversion. 
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184 (DOE/CP/11929—1) Oil pipeline rates and profit- 
ability under Williams 154, (Incentives Research, 
Inc., Newton, MA (USA)). 1984. Contract ACO01- 
84CP11929. 114p. NTIS, PC A06/MF AOl1; 1; GPO Dep. 
File Number DE85000262 

The purpose of this study is to develop an economic and fi- 
nancial model which will assist regulatory policymakers in under- 
standing the implications of the methodology outlined by the Fed- 
eral Energy Regulatory Commission (FERC) in Opinion 154 for oil 
pipeline rates and profitability. This report, which accompanies the 
model, is divided into three sections. One describes the Williams 
Opinion 154 methodology in some detail, focusing on areas that 
present problems of interpretation. In Section Two the economic 
and financial model of oil pipeline rates is described in terms of its 
structure and operation. As a general matter, this section is not de- 
signed to be a user’s manual for the model, but is instead intended 
to provide an understanding of the model and the choices made by 
the authors in its development. 


185 (DOE/EIA—0011(81/11)) Monthly Petroleum 
Statistics Report, November 1981. (USDOE Energy Infor- 
mation Administration, Washinston, DC). 1981. 15p. NTIS, 
PC A02/MF AOl - GPO; GPO Dep. File Number 
DE85002254. 

The Monthly Petroleum Statistics Report provides data sum- 
maries preliminary to the Energy Drta Report, Petroleum State- 
ment, Monthly, which incorporates ‘i: same statistics after further 
validation of company submissions. This report provides prelimi- 
nary monthly data on crude petroleum, petroleum products, and 
natural gas liquids at the P.A.D. District and US Level. In particu- 
lar, it provides detailed statistics on production, imports, exports, 
and products supplied for domestic use. The purpose of this report 
is to aid representatives of industry, trade associations, and federal 
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186 (@OE/EIA—0013(81/10)) Prices and margins of 
No. 2 distillate fuel oil, October 1981: a monthly report. 
oe A. (USDOE Energy Information Administration, 
m, DC. Office of Oil and Gas). 5 Jan 1982. 6p. 
NTIS, A02/MF AO1 - GPO; GPO Dep. File Number 
DE85002253. 
Advance release based on preliminary statistics from the 
EIA survey of No. 2 heating oil sellers details national and regional 
trends in average heating oil prices for most recent month and the 
previous month. Data by DOE region includes average residential 
heating oil prices and range; average prices and gross margins for 
refiner’s heating oil sales to resellers and retailers and for reseller's 
and retailer's heating oil sales to other resellers and retailers; and 
average gross margins for reseller's and retailer's sales of residential 
heating oil. Average residential heating oil prices for 24 selected 
states are also shown. Some data are revised or not available. 5 
tables. 


187 (DOE/EIA—0013(81/11)) Prices and margins of 
No. 2 distillate fuel oil, November 1981: a monthly report. 
Whatley, A. (USDOE Energy Information Administration, 
Washington, DC. Office of Oil and Gas). 22 Jan 1982. 6p. 
NTIS, PC A02/MF AO1 - GPO; GPO Dep. File Number 
DE85002264. 

Advance release based on preliminary statistics from the 
EIA survey of No. 2 heating oil sellers details national and regional 
trends in average heating oil prices for most recent month and the 
previous month. Data by DOE region includes average residential 
heating oil prices and range; average prices and gross margins for 
refiner’s heating oil sales to resellers and retailers and for reseller’s 
and retailer's heating oil sales to other resellers and retailers; and 
average gross margins for reseller’s and retailer’s sales of residential 
heating oil. Average residential heating oil prices for 24 selected 
states are also shown. 


188 (DOE/EIA—0013(81/12)) Energy data report: 
prices and margins of No. 2 distillate fuel oil. Monthly report, 
December 1981. Whatley, A. (USDOE Energy Information 
Administration, Washington, DC. Office of Oil and Gas). 22 
Feb 1982. 8p. NTIS, PC A02/MF AOl; 1 - GPO; GPO 
Dep. File Number DE85002294. 

Data are presented on the average prices and gross margins 
for the refining, reselling, and retailing sectors of the No. 2 distil- 
late fuel oil market. Data are tabulated on prices and sales volumes 
of No. 2 fuel oil and No. 2 diesel fuel for residential, industrial/ 
commercial, institutional/utility, other ultimate consumer sales, and 
nonultimate consumer sales. A brief discussion of the sampling and 
estimation procedures used in this report appears in the appendix. 


189 (DOE/EIA—0013(82/01)) Energy data report: 
prices and margins of No. 2 distillate fue! oil. Monthly report, 
January 1982. Whatley, A. (USDOE Energy Information 
Administration, Washington, DC. Office of Oil and Gas). 22 
Mar 1982. 8p. NTIS, PC A02/MF AOl; 1 - GPO; GPO 
Dep. File Number DE85002328. 

Data are presented on the average prices and gross margins 
for the refining, reselling, and retailing sectors of the No. 2 distil- 
late fuel oil market. Data are tabulated on prices and sales volumes 
of No. 2 fuel oil and No. 2 diesel fuel for residential, industrial/ 
commercial, institutional/utility, other ultimate consumer sales, and 
nonultimate consumer sales. A brief discussion of the sampling and 
estimation procedures used in this report appears in the appendix. 


190 (DOE/EIA—0013(82/10)) Energy data report: 
prices and margins of No. 2 distillate fuel oil. Monthly report, 
October 1982. Whatley, A. (USDOE Energy Information 
Administration, Washington, DC. Office of Oil and Gas). 20 
Dec 1982. 8p. NTIS, PC A02/MF AOl1; 1 - GPO; GPO 
Dep. File Number DE85002278. 

Data are presented on the average prices and gross margins 
for the refining, reselling, and retailing sectors of the No. 2 distil- 
late fuel oil market. Data are tabulated on prices and sales volumes 
of No. 2 fuel oil and No. 2 diesel fuel for residential, industrial/ 
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commercial, institutional/utility, other ultimate consumer sales, and 
nonultimate consumer sales. A brief discussion of the sampling and 
estimation procedures used in this report appears in the appendix. 


191 (DOE/EIA—0013(82/11)) Energy data report: 
prices and margins of No. 2 distillate fuel oil. Monthly report, 
November 1982, Whatley, A. (USDOE Energy Information 
Administration, Washington, DC. Office of Oil and Gas). 18 
Jan 1983. 8p. NTIS, PC A02/MF AO1; 1 - GPO; GPO Dep. 
File Number DE85002279. 

Data are presented on the average prices and gross margins 
for the refining, reselling, and retailing sectors of the No. 2 distil- 
late fuel oil market. Data are tabulated on prices and sales volumes 
of No. 2 fuel oil and No. 2 diesel fuel for residential, industrial/ 
commercial, institutional/utility, other ultimate consumer sales, and 
nonultimate consumer sales. A brief discussion of the sampling and 
estimation procedures used in this report appears in the appendix. 


192 (DOE/EIA—0032(81/10)) Monthly Petroleum 
Product Price Report, October 1981. (USDOE Energy In- 
formation Administration, Washington, DC. Office of Oil 
and Gas). 1981. 16p. NTIS, PC A02/MF AOi1 - GPO; GPO 
Dep. File Number DE85002266. 

Data are reported on the prices of petroleum products for 
the period January 1980 through October 1981. The following 
products are included in the survey: gasoline, diesel fuels, residual 
fuels, aviation fuels, kerosene, liquefied petroleum gases heating 
oils, and No. 5 and No. 6 fuel oils. This report provides Congress 
and the public with information on monthly national weighted av- 
erage prices for refined petroleum products. The data published are 
the primary source of price data for refined products for the refin- 
ing, reselling, and retailing sectors necessary for the Department of 
Energy (DOE) to execute its role in monitoring prices. In addition, 
the data provide the information necessary for Congress, DOE, and 
the public to perform analyses and projections related to energy 
supplies, demands, and prices. Price data in this publication were 
collected from separate surveys. Average prices are derived from a 
survey of refiners, large resellers and/or retailers, and independent 
gas plant operators. Data from this monthly survey are available 
from July 1975. Average No. 2 heating oil prices were derived 
from a sample survey of refiners, resellers, and retailers who sell 
heating oil. The geographic coverage for this report is the 50 States 
and the District of Columbia. 


193 (DOE/EIA—0032(81/11)) Monthly petroleum 
product price report, November 1981. (USDOE Energy In- 
formation Administration, Washington, DC. Office of Oil 
and Gas). 3 Mar 1982. 18p. NTIS, PC A02/MF AOI; 1 - 
GPO; GPO Dep. File Number DE85002287. 

This report provides Congress and the public with informa- 
tion on monthly national weighted average prices for refined petro- 
leum products (motor gasoline, diesel fuels, residual fuel oils, avia- 
tion fuels, kerosene, petrochemical feedstocks, heating oils, and liq- 
uefied petroleum gases). The data published are the primary source 
of price data for refined products for the refining, reselling, and re- 
tailing sectors necessary for the Department of Energy to execute 
its role in monitoring prices. In addition, the data provide the infor- 
mation necessary for Congress, DOE, and the public to perform 
analyses and projections related to energy supplies, demands, and 
prices. Price data in this publication were collected from separate 
surveys. Average prices are derived from a survey of refiners, large 
resellers and/or retailers, and independent gas plant operators. Data 
from this monthly survey are available from July 1975. Average 
No. 2 heating oil prices were derived from a sample survey of re- 
finers, resellers, and retailers who sell heating oil. The geographic 
coverage for this report is the 50 states and the District of Colum- 
bia. 


194 (DOE/EIA—0032(81/12)) Monthly petroleum 
product price report, December 1981. (USDOE Energy In- 
formation Administration, Washington, DC. Office of Oil 
and Gas). 30 Mar 1982. 18p. NTIS, PC A02/MF AOI; 1 - 
GPO; GPO Dep. File Number DE85002288. 

This report provides Congress and the public with informa- 
tion on monthly national weighted average prices for refined petro- 
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leum products (motor gasoline, diesel fuels, residual fuel oils, avia- 
tion fuels, kerosene, petrochemical feedstocks, heating oils, and liq- 
uefied petroleum gases). The data published are the primary source 
of price data for refined products for the refining, reselling, and re- 
tailing sectors necessary for the Department of Energy to execute 
its role in monitoring prices. In addition, the data provide the infor- 
mation necessary for Congress, DOE, and the public to perform 
analyses and projections related to energy supplies, demands, and 
prices. Price data in this vublication were collected from separate 
surveys. Average prices are derived from a survey of refiners, large 
resellers and/or retailers, and independent gas plant operators. Data 
from this monthly survey are available from July 1975. Average 
No. 2 heating oil prices were derived from a sample survey of re- 
finers, resellers, and retailers who sell heating oil. The geographic 
coverage for this report is the 50 states and the District of Colum- 
bia. 


195 (DOE/EIA—0075(81/11)) Cost and quality of 
fuels for electric utility plants, November 1981. (USDOE 
Energy Information Administration, Washington, DC. 
Office of Coal, Nuclear, Electric and Alternate Fuels). 25 
Mar 1982. 67p. NTIS, PC A04/MF A01; 1 - GPO; GPO 
Dep. File Number DE85002290. 

Tabulated data are presented on coal, fuel oil, and gas con- 
sumption at US steam-electric power plants and at peaking power 
plants. Only fossil-fueled plants with a combined capacity of 25 
megawatts or greater are included. Information is presented on the 
monthly fuel cost, quality, and quantity by geographic region and 
state. Information is also provided at the plant level by named utili- 
ties in each state. (DMC) 


196 (DOE/EIA—0105(81/08)) Availability of 

fuel oils by sulfur level, August 1981. Wolfrey, J. (USDOE 
Energy Information Administration, W DC). 
1981. 18p. NTIS, PC A02/MF A01 - GPO; GPO Dep. File 
Number DE85002267. 

A narrative analysis of the status of the United States’ total 
new supply of heavy fuel oils, is given with emphasis on sulfur 
levels. Tables detail refinery production, stocks, and imports of re- 
sidual fuel oil and No. 4 fuel oil by sulfur content. All data except 
stock figures are reported on a monthly and on a year-to-date basis; 
stock data are reported on an end-of-current-month basis. Units of 
measure are thousands of barrels. Stocks held at refineries and bulk 
terminals and refinery production are given by Petroleum Adminis- 
tration for Defense (PAD) and Refinery Districts. Imports are 
given by PAD District, by country of origin, and by importing 
State. Waterborne movements from PAD District III to other dis- 
tricts are detailed for the most recent month only. This report was 
previously published by the Bureau of Mines in the Minerals Indus- 
tries Surveys Series under the same title. Publication was discontin- 
ued with the December 1981 issue. 1 figure, 14 tables. 


197 (DOE/EIA—0105(81/09)) Availability of 
level, September 


heavy 
fuel oils by sulfur 1981, wae J. 
(USDOE Energy Information Administration, 
DC). 1981. 18p. NTIS, PC A02/MF AO1; T. GPo: PO 
Dep. File Number DE85002255. 

A narrative analysis of the status of the United States’ total 
new supply of heavy fuel oils, is given with emphasis on sulfur 
levels. Tables detail refinery production, stocks, and imports of re- 
sidual fuel oil and No. 4 fuel oil by sulfur content. All data except 
stock figures are reported on a monthly and on a year-to-date basis; 
stock data are reported on an end-of-current-month basis. Units of 
measure are thousands of barrels. Stocks held, refineries and bulk 
terminals and refinery production are given by Petroleum Adminis- 
tration for Defense (PAD) and refinery Districts. Imports are given 
by PAD District, by country of origin, and by importing State. 
Waterborne movements from PAD District III to other districts 
are detailed for the most recent month only. This report was previ- 
ously published by the Bureau of Mines in the Minerals Industries 
with the December 1981 issue. 2 figures, 13 tables. 
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198 (DOE/EIA—0105(81/10)) Availability of heavy 
fuel oils by sulfur level, October 1981. ig egy 
Energy Information Administration, 

1981. 18p. NTIS, PC A02/MF Al - ¢ GPOG ~_ Mie 
A narrative analysis of the status of the United States’ total 


Number DE85002270. 

new supply of heavy fuel oils, is given with emphasis on sulfur 
levels. Tables detail refinery production, stocks, and imports of re- 
sidual fuel oil and No. 4 fuel oil by sulfur content. All data except 
stock figures are reported on a monthly and on a year-to-date basis; 
stock data are reported on an end-of-current-month basis. Units of 
measure are thousands of barrels. Stocks held at refineries and bulk 
terminals and refinery production are given by Petroleum Adminis- 
tration for Defense (PAD) and refinery Districts. Imports are given 
by PAD District, by country of origin, and by importing State. 
Waterbone movements from PAD District III to other districts are 
detailed for the most recent month only. This report was previous- 
ly published by the Bureau of Mines in the Minerals Industries Sur- 
veys Series under the same title. Publication was discontinued with 
the December 1981 issue. 1 figure, 14 tables. 


199 (DOE/EIA—010%81/08)) Monthly Petroleum 
Statement, August 1981. (USDOE Energy Information Ad- 
ministration, Washington, DC). 1981. 48p. NTIS, PC A03/ 
MF AO}; 1 - GPO; GPO Dep. File Number DE850022 68. 

This report provides monthly data on crude petroleum, pe- 
sect gaeidting sth uodetid oon Nain dh the edlnies Gibereh 
PAD District, and US Level. In particular, it provides detailed sta- 
tistics on production, imports, exports, interdistrict movements, and 
products supplied for domestic use. The purpose of this report is to 
aid representatives of industry, trade associations, and federal and 
state agencies in energy forecasting, trend analysis, and policy/deci- 
sion making. 


200 (DOE/EIA—010%81/09)) Monthly Petroleum 
September 1981. (USDOE Energy Information 


Administration, OL ers. GC om ep 48p. NTIS, PC 
A03/MF AOI; - ile Number 
DE85002256 

This report provides monthly data on crude petroleum, pe- 
troleum products, and natural gas liquids at the Refining District, 
PAD District, and US Level. In particular, it provides detailed sta- 
tistics on production, imports, exports, interdistrict movements, and 
products supplied for domestic use. The purpose of this report is to 
aid representatives of industry, trade associations, and federal and 
state agencies in energy forecasting, trend analysis, and policy/deci- 


201 (DOE/EIA—010%81/10)) Monthiy Petroleum 
Statement, October 1981. (USDOE Energy Information Ad- 
ministration, Washington, DC). 1981. 48p. NTIS, PC A03/ 
MF AOl; 1 - GPO; GPO Dep. File Number DE85002271. 

This report provides monthly data on crude petroleum, pe- 
troleum products, and natural gas liquids at the Refining District, 
PAD District, and US Level. In particular, it provides detailed sta- 
tistics on production, imports, exports, interdistrict movements, and 
products supplied for domestic use. The purpose of this report is to 
aid representatives of industry, trade associations, and federal and 
state agencies in energy forecasting, trend analysis, and policy/deci- 
sion making. 


(DOE/EIA—010%81/11)) Monthly Petroleum 
Statement, November 1981. (USDOE Energy — 


Administration, em DC). oe 48 PC 
A03/MF AOl - GPO; GPO “ie N sends 
DE85002211. 


This report provides monthly data on crude petroleum, pe- 
troleum products, and natura! gas liquids at the Refining District, 
PAD District, and US Level. In particular, it provides detailed sta- 
tistics on production, imports, exports, interdistrict movements, and 
products supplied for domestic use. The purpose of this report is to 
aid representatives of industry, trade associations, and federal and 
state agencies in energy forecasting, trend analysis, and policy/deci- 
sion making. 
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(DOE/EIA—0380(84/08)) Petroleum 


Nov 1984. "133 i S, "PC A07/MF AO1; 1 - GPO; GPO 
Dep. File Number DE85002515. 

This report presents monthly summaries of petroleum prod- 
uct statistics for the US, Petroleum Administration for Defense 
(PAD) Districts, and individual states. Four types of petroleum 
product statistics are included: sale prices, sale volumes, percent- 
ages of product sales, and first sales of products for consumption. 
Salient statistics are highlighted in a summary section, and each of 
the four subjects are treated in detail in other sections. The first 
ee ee a 
tics on sales of the various 


CREPE TER 
a 


(DOE/EIA—0491) Assessment of principal oil and 
gus data series of the Energy Information Administration. 
(USDOE Energy Information Administration, Washington, 

Office of Oil and Gas). Aug 1984. 38lp. NTIS, PC 
A17/MF A0Ol; 1 - GPO; G Dep. ile Number 
DE85002361. 

This report focuses on monthly data from 1977 through the 
period September to November 1982. More recent data, which 
were being revised while the report was being prepared, are not in- 
cluded. The report differs from the previous efforts noted above in 

major respects. First, the focus is exclusively on volumes and 

of crude oil, petroleum products, and natural gas. Second, 
series selected for assessment are those comprising the first 
derived monthly estimates published by the EIA. Analytic es- 
timates based on past experience rather iu.an data derived through 
several data systems are published in the monthly publica- 
i These estimates are later revised as figures are de- 
systems. Values selected for assessment 

lished non-e figures. In previous as- 

were used. Finally, the results con- 

ve been shared with appropriate operational 

some cases, those offices have planned fol- 


8 


(DOE/S—0029, Os he wat Petroleum industry re- 
search and development: factors that influence the trends. 
Pe i (Exxon Research and Engin Co., 
Park, NJ). ane 1983. NTIS, PC A08 Al. 
File Number T184014836. 


demand. Petroleum research and development is searching for new 
ways to produce more oil and ways to enhance oil recovery, be- 


tant. The heavier crudes contain nearly twice the residuum content 
compared with light crudes and possess too low a hydrogen-to- 
carbon ratio. Thus, carbon either has to be rejected or hydrogen 
has to be added; both are expensive. The Wilsonville facility, which 
is funded in part by the Department of Energy, is the largest oper- 
ating synthetic liquid facility. The at Wil- 
sonville are enhancing the refining of asphalt to a lighter slate. The 
overall trend of research is clear; the industry can make light oils 
out of heavy crudes. Conservation continues to be an important 
field of research; research programs are trying to reduce internal 
friction within engines. 
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206 (P—300-84-016) Annual Petroleum Review. (Cali- 
fornia Energy Resources Conservation and Development 
Commission, Sacramento (USA). Assessment Div.). Jun 
1984. 194p. CEC, 1516 9th Street, Sacramento, CA 95814. 
File Number 1185900043. 

This Annual Petroleum Review describes emerging trends 
relating to supply, demand, and pricing of petroleum and petroleum 
products. It provides a comprehensive assessment of the fuel system 
in California - how it is changing, how it is affected by external 
events, where uncertainties remain and what state actions may be 
necessary to develop energy policies which promote the states’ 
economy and the public's well-being. The major conclusion is that 
California's vulnerability to a repetition of the oil shortage that 
caused the economic dislocations of the 1970s remains unchanged. 
Forecasts of oil are presented showing increasing petroleum prod- 
uct consumption, a tightening of supplies and upward pressure on 
prices. Natural gas supplies are forecasted to be adequate into the 
1990s and prices are expected to stabilize in the next few years. 
Some electrical generation and industrial customers, however, may 
face a gas shortage in the mid-to-late 1990s. The natural gas 
industry's adaptation to the increasing competition from oil is dis- 
cussed. Revised contract terms, contract carriage arrangements, and 
more flexible rate structures have allowed natural gas to recapture 
a portion of the market lost to oil. California's energy vulnerability 
is reassessed and prospects for lessening California's dependence on 
petroleum are discussed including standards for more fuel efficient 
vehicles, development of unconventional resources and conversion 
from petroleum fuels to coal and methanol use in various applica- 
tions. 19 references, 19 figures, 22 tables. 


0209 Environmental Aspects 


207 Evaluating a mass transfer model for the dissolu- 
tion of organics from oil films into water. Southworth, G.R.; 
Herbes, S.E.; Allen, C.P. (Oak Ridge National Lab., TN). 
Water Research; 17: No. 11, 1647-1651(1983). Contract W- 
7405-ENG-26. 

A mass-transfer model analogous to one used to describe the 
volatilization of organics from natural waters was used to describe 
the dissolution of constituent organics from a floating oil film into 
the underlying water. The mass flux of a material across the oil- 
water interface was depicted using an oil-phase mass-transfer coeffi- 
cient, k/sub 0/, a water-phase mass-transfer coefficient, k/sub w/, a 
partition coefficient, P, describing the equilibrium partitioning of a 
substance between oil and water, and the concentrations of the sub- 
stance in the oil and water, C/sub 0/ and C/sub w/, in the follow- 
ing expression: mass flux substance = k/sub 0/k/sub w/ / k/sub 
w/ + Pk/sub 0/ (C/sub 0/ - PC/sub w/). Rates of dissolution 
were observed to vary with properties of the solute, P, the oil (vis- 
cosity, P, oil depth) and the environment (oil and water mixing, 
water depth). The observed rates of dissolution of chemicals from a 
low-viscosity oil (heptane) varied by a factor of ~ 10‘ between the 
most rapidly and most slowly dissolving materials. 


208 Potential terrestrial fate and effects on soil biota 
of a coal liquefaction product spill. Strayer, R.F.; Edwards, 
N.T.; Walton, B.T.; Charles-Shannon, V. (Oak Ridge Na- 
tional Lab., TN). Environmental Toxicology and Chemistry; 
2: 217-224(1983). Contract W-7405-ENG-26. 

Contaminated soil samples collected from the site of a coal 
liquefaction product spill were used to study potential fates and ef- 
fects of this synthetic fuel. Simulated weathering in the laboratory 
caused significant changes in residual oil composition. Soil column 
leachates contained high phenol levels that decreased exponentially 
over time. Toxicity tests demonstrated that the oil-contaminated 
soil was phytotoxic and caused embryotoxic and teratogenic effects 
on eggs of the cricket Acheta domesticus. 
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0210 Legislation And Regulation 


REFER ALSO TO CITATION(S) 021000184 


0220 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 022000184 
0240 Storage 


209 Long-term mixing of two crude oils across a hori- 
zontal interface. Sundaram, T.R.; Brinkman, D.W. (T.S. As- 
sociates, Inc., Columbia, MD). Energy Progress; 4: No. 2, 89- 
93(Jun 1984). Contract 'AC19-81BC 10435. 

An attractive option for storing large quantities of crude oils, 
as required by the Strategic Petroleum Reserve Program of the US 
Department of Energy, is to store them in solution-mined caverns 
in salt domes occurring along the Gulf Coast of the United States. 
Since several crude oils of differing densities and other properties 
such as viscosity and sulfur content may be stored together at any 
given time, the degree to which the oils may mix (across their 
interfaces) becomes important when considering potential degrada- 
tion and options for recovery and processing of the crudes. This 
paper describes the results of a study whose objective was to assess, 
through a carefully controlled experiment in a laboratory test tank, 
the degree of mixing that occurs over long periods of time between 
a layer of a light crude oil and an underlying layer of a heavier 
crude oil. The experiment was conducted over the duration of one 
year, and the samples were acquired at monthly intervals. The two 
crude oils studied were an Alaskan North Slope oil and a relatively 
light, less-viscous Arabian Light oil. 5 references, 6 figures. 


0250 Combustion 


REFER ALSO TO CITATION(S) 02500099, 100, 108, 115, 124, 131 


03 NATURAL GAS 


210 (GRI—4901338) Catalog of technical reports and 
information materials. Volume 3. Mohr, M.V. (ed.). (Gas Re- 
search Inst., Chicago, IL (USA)). Apr 1984. 41p. NTIS, PC 
A03/MF AO1. File Number T184901338. 

Technical reports resulting from GRI-sponsored research 
projects are listed according to subject categories with t!: newest 
reports first. The categories are: supply, residential/commercial uti- 
lization, industrial utilization, environment, safety, distribution, fun- 
damental research, economics, computer programs, handbooks, data 
base, patents, and other publications and information materials. 


0302 Geology And Exploration 
REFER ALSO TO CITATION(S) 030200168 
0303 Drilling, Production, And Processing 


REFER ALSO TO CITATION(S) 0303001053 


0305 Health And Safety 


REFER ALSO TO CITATION(S) 030500218, 1116 


211 (PNL-SA—12278) Analysis of Liquefied Natural 
Gas (LNG) release prevention systems. Pelto, P.J.; Baker, 
E.G. (Pacific Northwest Lab., Richland, WA (USA)). Aug 
1984. Contract AC06-76RL01830. 2 1p. (CONF- 840828—6). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85000835. 

From International s: policies and technologies sympo- 
sium; Philadelphia, PA, USA (19 Aug 1984). 

This paper summarizes the results of a study of the effective- 
ness of the release prevention systems used in the LNG industry. 
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An overview study characterized the basic types of LNG facilities, 
identified possible weak links and information needs, and developed 
lists of release scenarios which are typical of the hazards involved 
in LNG operations. A reference import terminal and peakshaving 
facility were selected for more detailed study in which the postulat- 
ed release scenarios were analyzed to: predict the frequency of 
LNG releases; determine the reliability of the emergency sensors 
and shutdown systems; estimate the size of potential LNG releases; 
and evaluate release prevention design alternatives. Failure modes 
and effects analysis, as well as fauli tree analysis techniques were 
used to provide relative comparisons for evaluating the release pre- 
vention system effectiveness. 13 references, 4 figures, 6 tables. 
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REFER ALSO TO CITATION(S) 030600185, 195, 199, 200, 201, 202, 204, 
206, 220, 222, 223 


212 (DOE/EIA—0130(81/09)) Natural gas monthly 
report, September 1981. Energy data report. Hinton, D.M. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). 12 Jan 1982. lp. NTIS, PC 
A02/MF A0Oi - GPO; GPO Dep. File Number 
DE85002260. 

Monthly marketed production of natural gas in each of 
eighteen States, all other states, and all states combined is reported. 
Also given are imports to and exports from the United States. Data 
cover each of the two most recent months available, the corre- 
sponding month of the previous year, and the current and previous 
year-to-date. Volume is given in cubic feet and cubic feet per day. 
Marketed production of natural gas represents gross withdrawals 
less gas used for repressuring and quantities vented and flared. Data 
from the previous year are revised. Some of the most recent data 
are estimated. Prior to November 1979, this publication was titled 
Marketed Production, Imports and Exports of Natuzal Gas. 1 table. 


(DOE/EIA—0130(81/10)) Natural gas monthly 
report, October 1981. data report. Hinton, D.M. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). 4 Feb 1982. 2p. NTIS, PC 
A02/MF A0Ol - GPO; GPO Dep. File Number 
DE85002261. 

Monthly marketed production of natural gas in each of 
eighteen states, all other states, and all states combined is reported. 
Also given are imports to and exports from the United States. Data 
cover each of the two most recent months available, the corre- 
sponding month of the previous year, and the current and previous 
year-to-date. Volume is given in cubic feet and cubic feet per day. 
Marketed production of natural gas represents gross withdrawals 
less gas used for repressuring and quantities vented and flared. Data 
from the previous year are revised. Some of the most recent data 
are estimated. Prior to November 1979, this publication was titled 
Marketed Production, Imports and Exports of Natural Gas. 1 table. 


214 (DOE/EIA—0130(81/11)) Energy data report: 
natural gas monthly report, November 1981. Hinton, D.M. 
(USDOE E Energy Information Administration, W 

DC. Office of Oil and Gas). [an cae 2p. NTIS, PC 
A02/MF AOl; 1 - GPO; PO Dep. File Number 
DE85002275. 

This report provides information on the marketed produc- 
tion of natural gas and on imports and exports of natural gas. Data 
are tabulated for the current month, preceding month, previous 
year, and year to date. Individual totals are presented for the fol- 
lowing states: Alabama, Alaska, Arkansas, California, Colorado, 
Florida, Kansas, Louisiana, Michigan, Mississippi, Montana, New 
Mexico, North Dakota, Oklahoma, Texas, Utah, West Virginia, and 
Wyoming. 


215 (DOE/EIA—0130(84/08)) Natural Gas Monthly, 
August 1984, (USDOE Energy Information Administration, 
Washington, DC. Office of Oil and Gas). Oct 1984. 130p. 
NTIS, PC A07/MF AO1; 1 - GPO; GPO Dep. File Number 
DE859000001. 
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Dry gas production during August 1984 was estimated at 
1441 billion cubic feet (Bcf), 8.4% above August 1983 dry gas pro- 
duction. Consumption of natural gas during August 1984 was an es- 
timated 1182 Bcf, 3.7% above the August 1983 level. Compared to 
the previous July, residential and commercial consumption was 
down 4.6 and 6.2%, respectively, industrial consumption Pp 
13.2%, OS ee es ee 
1984. The volume of working gas in underground storage reser- 
voirs at the end of August 1984 was 5.8% below the August 31, 
1983 level. The average wellhead price of natural gas in June 1984 
wana exnthansanahas one In June 1983, the average 
was $2.62 per Mcf. In August 1984, the average residential price of 
natural gas was $6.17 per Mcf. The comparable price in August 
1983 was $6.16 per Mcf. The average wellhead (first sale) price for 
natural gas purchases projected for September 1984 by selected 
interstate pipeline companies was $2.67 per Mcf. In September 
1983, the average price was $2.64 per Mcf. The average price pro- 
jected for Old Gas (NGPA Sections 104, 105, and 106) in Septem- 
ber 1984 was $1.23 per Mcf; for New Gas (NGPA Sections 102, 
103, 108, and 109), $3.66 per Mcf; and for High Cost Gas (NGPA 
Section 107), $5.18 per Mcf. In September 1983, the prices project- 
ed for Old Gas, New Gas, and High Cost Gas averaged $1.35, 
$3.47, and $5.66 per Mcf, respectively. On September 26, 1984 the 
FERC approved extension of the authorized natural gas producer 
ee ee eee ee ae 
The North Great Plains coal gasification plant in North Dakota, 
begun producing gas in July of this year. 


216 (DOE/S—0029, pp 99-156) Gas research and de- 
velopment: status, needs, funding and prospects. Linden, H.R. 
(Gas Research Inst., Chicago, IL). May 1983. NTIS, PC 
a, A01. File Number 1184014836. 


In Industrial energy research and development. 

Sicha Ged Saale dilesenes of senate sat tovetogeaest 
Oe ee a ee 
reviewed. The disproportionately low level of funding of gas-relat- 
ed R & D has been of growing concern to the gas industry. Gas 
Research Institute (GRI) was formed to help solve some of these 
problems by substantially expanding gas-related energy R & D in 
png ci utilization, enhanced service, and related 

areas including safety, environmental issues, and basic research. 
During GRI's first 6 years of operation, its budget has grown to 
$140 million, but the sharp reduction in gas-related R & D spon- 
sored by the Department of Energy (DOE) has required substantial 
restructuring of GRI’s program as initially planned. Coal gasifica- 
tion R & D has been de-emphasized within the supply program to 
concentrate available funds on very high benefit-to-cost ratio tech- 
nologies for enhanced recovery of unconventional natural gas from 
tight formations and coal seams. In utilization R & D, priority has 
been given to efficiency improvements in residential, commercial, 


GRI is pursuing. Overall, GRI’s program is structured to involve 
manufacturers and large gas users in any R & D beyond the proof- 
of-concept stage to facilitate commercialization of new technol- 
ogies, as well as to broaden the funding base beyond the limited 

now available from DOE. As a result, several products 
of GRI R & D have successfully entered the market, and prospects 
are excellent for early commercialization of additional new appli- 
ances, equipment, processes and techniques now in the field-test 


(EPRI-EA—3751) Analysis of gas market issues 
for utilities. Final report. Borison, A.B.; Radlauer, M.A. 
(Applied Decision Analysis, Inc., Menlo Park, CA (USA)). 
Oct 1984. 95p. Research Reports Center, P.O. Box 50490, 
Palo — CA 94303 $11.50. File Number TI85920037. 

A confusing array of factors shape the outlook for natural 
gas by electric utilities. This report develops a simple framework 
for analyzing gas market issues from the utilities perspective. It de- 
inane Eee 
and do not know about these influences and their 
tiki hantaldaraaoubinn aan aaeaine tes 
project integrates the results of gas supply and demand research 
and communicates this information to a wide audience. Literature 
analysis was supplemented by interviews, discussions, and follow-up 
reviews with a broad sample of utility fuel planners, market ana- 
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lysts, gas producing and pipeline companies, government research- 
ers, and principal investigators on EPRI gas-related projects. The 
report begins by presenting a framework that relates geologic, tech- 
nological, economic and political factors to utility gas supply. Four 
of these influences are identified as particularly relevant to electric 
utilities: wellhead supply, premium demand, rate and allocation 
policy, and industrial boiler demand. The effects of wellhead supply 
and premium demand are nationwide and persistent; they are un- 
derlying forces. The effects of rate and allocation policy and indus- 
trial boiler demand are localized and variable; they are special con- 
ditions. Current information on each of these factors is presented 
and the extent of uncertainty is described. Hypothetical utility deci- 
sions are then evaluated using this information. Decisions on new 
generation capacity are shown to be most closely linked to the un- 
derlying forces, where a wait-and-see strategy is recommended. In 
contrast, fuel choice decisions are linked to inherently unpredicted 
special conditions, where flexible strategies and knowledge of risks 
are important. 48 references, 24 figures, 5 tables. 


0308 Environmental Effects 
REFER ALSO TO CITATION(S) 030800211 


218 (UCRL—90502) Effects of large-scale LNG/water 
RPT explosions. McRae, T.G.; Goldwire, H.C.; Hogan, 
W.J.; Mor D.L. Jr. (Lawrence Livermore National 
Lab., CA (USA). 27 Apr 1984. Contract W-7405-ENG-48. 
10p. (CONF-841201—15). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85001740. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

When cryogenic liquefied natural gas (LNG) is spilled on 
water and suddenly heated, one possible result is a kind of explo- 
sive boiling caused by the rapid phase transition (RPT) from liquid 
to gas. This explosive boiling can generate shock waves much like 
a conventional chemical explosion, which potentially increases the 
hazards associated with accidental LNG spills on water. RPT ex- 
plosions with detonation energy equivalents of several kilograms of 
TNT occurred during large-scale (40-m‘) spill tests of LNG con- 
ducted in 1980 and 1981 by the Lawrence Livermore National Lab- 
oratory (LLNL). The results of these RPT experiments are present- 
ed and discussed in regard to their hazardous effects. The shock 
wave overpressures are discussed as to their damage effects both 
above and below the surface of the water. The effect of the RPT 
explosions was to increase the downwind extent of the flammable 
region. The impact of this effect on the damage potential of the fire 
is also discussed. 7 references, 12 figures, 3 tables. 


0309 Artificial Stimulation 


REFER ALSO TO CITATION(S) 030900451 


219 SS Analysis of fracturing 
fractured rocks. 


mechanisms in naturally Third quarterly 
report. Blanton, T.L. (Science Applications, Inc., Ramah, 
CO (USA)). 19 Jul 1984. Contract ‘AC21-83MC20289. 14p. 
NTIS, PC A02/MF A0Oi; GPO Dep. File Number 
DE85000289. 

Contract Tasks: Accomplishments are presented for Tasks 1 
and 3. Task 1 - Hydraulic/Natural Fracture Interaction. Task 1 
milestones for this reporting period were: (1B) material character- 
ization and selection, (1D) completion of initial test series, and (1E) 
determination of additional tests needed. Milestone 1B was met 
during this quarter. The material whose properties scaled best to 
those of Devonian shale was found to be hydrostone with a water 
to plaster ratio of 33.3/100. Milestone 1D was only partially met. 
The four endmembers of the test matrix were completed, but the 
five tests at intermediate conditions remain to be run. This delay is 
due primarily to the untimely loss of a set of flatjacks. This loss 
was anticipated at some time during the project. Unfortunately it 
happened right before a quarterly report was due. Milestone 1E can 
be completed immediately after milestone 1D. Task 3 - Natural 
Fracture Flow Characteristics. Milestone 3A was also met during 
this reporting period. Over 150 feet of core from various parts of 





$9 =/ ERA-10/1 


the Appalachian Basin have been logged and shipped to the rock 
mechanics lab to begin testing. 1 reference, 3 tables. 


(DOE/RA/50394—T1) Unconventional natural gas 


September 26, 

26, . (Mountain Fuel Supply Co., 
Salt Lake oo UT (USA)). Nov 1982. Connaat FGO01- 
80RA50394. 298p. NTIS, PC Al3/MF A0Ol1; 1; GPO Dep. 
File Number D 16451. 

The greater portion of the work completed in this project 
resulted in the drilling of two new tight-sand wells, the specifica- 
tion of unique procedures for hydraulic fracture stimulation treat- 
ments of these wells, the completion of the field operations in 
which these procedures were carried out, and the compilations of 
data from short-term testing and related analyses that indicated that 
the treatments were successful. These endeavors were encompassed 
in Tasks 1 through 29. Task 30, the development of an interim sales 
market for the test production, was incorporated into the procedure 
presented in Section 2.5 with produced test gas being placed into 
Northwest Pipeline’s transmission line. The determination of the 
optimum method for transporting gas to a transmission system, 
Task 32, is discussed in sub-sections 2.5.1 and 2.5.2 and also 2.5.4.3. 
The completion of Task 33, the environmental study, is described 
in sub-section 2.5.4.2 of this report. Tasks 34, 35, and 31, having to 
do with a commercial viability study and analysis, plus the viewing 
of marketing alternatives, were perfected in Section 2.6 of the 
report; thus completing the objectives of the report. 69 figures, 44 
tables. 


221 (SAND—84-1306) Fracture mechanics analysis of 
massive hydraulic fracturing containment. Chen, E.P. (Sandia 
National Labs., Albuquerque, NM (USA)). Sep 1984. Con- 
tract AC04-76DP00789. 34p. NTIS, PC A03/MF A0Oi; 1 
GPO Dep. File Number DE85000446. 

The hydraulic fracturing containment problem is the subject 
of the present investigation. Unlike previous studies, the interface 
crack geometry with the correct crack tip singularity was modeled. 
To accomplish this purpose, analytical interfacial crack tip stress 
and displacement expressions were derived and implemented into 
the finite element code PAPST via the enriched element technique. 
The accuracy of this technique was validated through comparisons 
with analytical and other numerical solutions. Parametric studies 
were then carried out to determine the relative importance of in 
situ stress and material property difference on fracture containment. 
A Maximum Stress Fracture Criterion was defined for this purpose. 
The results indicated that in situ stress is the dominant factor rela- 
tive to material p difference in containing crack growth 
through the material interface. 23 references, 13 figures, 2 tables. 


0310 Legislation And Regulation 


222 (DOE/CS/60037—2) Illinois Energy Pian. Volume 
9. Natural gas regulatory issues: an Illinois perspective. 
Bodine, F. (Illinois Dept. of Energy and Natural Resources, 
Springfield oye Oct 1983. Contract FG02-76CS60037. 

NTIS, PC A04/MF A011; GPO Dep. File Number 
Db Bsov 103. 

Illinois and the rest of the nation are experiencing rising nat- 
ural gas prices at a time when there appears to be surplus of natural 
gas in the marketplace. Despite this contradiction, the fact of price 
increases remains. This is especially troublesome for Illinois because 
of the large volumes of natural gas consumed in the state. Although 
prices have begun to moderate recently, the underlying problems 
remain. State regulators and local distributors tend to point the 
finger of blame for the contradictions in the marketplace at federal 
regulations and interstate pipeline companies, since most of the nat- 
ural gas bill consumers see is determined by an interaction between 
federal regulators and pipelines. No single group, however, is to 
blame for increasing prices of past shortages. The natural gas indus- 
try has always responded to the regulatory environment in which 
was placed, and this volume of the Illinois Energy Plan, Natural 
Gas Regulatory Issues: An Illinois Perspective, takes a look at state 
and federal regulation and outlines the dominant issues facing all 
groups with a stake in the natural gas marketplace in Illinois. Regu- 
lations that are continually clashing with changing market condi- 
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tions have brought about most of the problems in the gas industry. 
The Illinois Department of Energy and Nautral Resources, through 
its energy planning and analysis functions, continues to provide 
expert information to Illinois policymakers and the interested public 
in the hope that more informed decisions can be made to solve reg- 
ae ee ee eae ee 16 figures, 8 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 032000220, 1053 


(NP—4770251) Investigations of the essential tech- 
dash endiehuieidiahdlanne ob Gahaaemamumenaa an 
ural gas and their effect on the further of the 

international natural gas utilisation. Runge, H.C. (Tech- 
nische Univ. Clausthal, Clausthal-Zellerfeld (Germany, 
F.R.). Fakultaet fuer Bergbai u, Huettenwesen und Maschin- 
enwesen). 4 Mar 1983. ap "tin Ctemaah NTIS - Sales 
Only), PC A10/MF AO1. File Number DE84770251 

The existing logistics of the long-haul transport of natural 
gas and the need for new long-haul transport systems are treated. 
The technical status of the long-haul transport of natural gas 
through pipelines and the transport of liquefied natural gas over the 
sea are presented. A method to sort the logistical possibilities of 
long-haul transport systems for natural gas and for the relative eval- 
uation of project alternatives is given. 


0340 Combustion 


REFER ALSO TO CITATION(S) 0340001072 
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REFER ALSO TO CITATION(S) 04040046 


(DOE/LC/10787—136) Investigation of the Geo- 
process. Quarter- 
lerson, K.B. (Geokin- 


FC20-78LC10787. . NTIS, PC ‘A03/MF AO1; ; GPO 
Dep. File Number DE85001082. 

Retorts No. 27 and No. 28 continued to bur through April. 
Combined oil production rates for the two retorts averaged as high 
as 330 barrels per day. Modifications were made to the off gas 
system between the demister tanks. As a result, the pressure drop 
through the system on the vacuum side was reduced, and 
through the gas processing plant was increased. 
through June were normal except when affected 
by conditions in the off gas processing facility. 
hydrogen sulfide absorber column in the 
(ARI) plant became plugged with elemental sulfur. 
cleaning began immediately. The plugging problem continued inter- 
mittently through June. A study was made to see if the plugging 


steam generation 
covery of heavy oils. Bader, B.E.; Fox, R.L.; Stosur, J.J. pp 
369-377 of Future of heavy crude and tar sands. New York, 
NY, USA; McGraw-Hill hime, (1981). (CONF-790649—). 
From 1. international conference on the future of heavy 
crude and tar sands; Edmonton, Canada (4 Jun 1979). 


Thermal recovery techniques are the most widely applicable 
cchninaudi-atheceneeag a tiadailin ter honey oh catered. A 
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recent survey of oil production in the US attributes 373,000 bpd to 
EOR technologies, of which 260,000 is from thermal recovery. Of 
the latter figure as much as 96% comes from steam soak operations. 
Several critical problems associated with surface steam generators 
can be overcome and economics significantly improved if steam 
were generated at the face of the oil-producing formation. This po- 
tential currentiy is being investigated by Sandia Laboratories as 
part of Project Deep Steam, a DOE-sponsored Research and De- 
velopment Project. The objective is to enhance the recovery of 
heavy oils by steaming in wells deeper than 2500 ft. Two approach- 
es are pursued: (1) the improvement of the thermal efficiency of de- 
livery of surface-generated steam to make the recovery of oil from 
deep wells profitable, and (2) the development of economical 
down-hole steam generators. 


0406 Direct Uses And By-products 
REFER ALSO TO CITATION(S) 04060067, 163 
0407 Health And Safety 


226 In vivo cytogenetic effects of oil shale retort proc- 
ess waters. Meyne, J.; Deaven, L.L. (Los Alamos National 
Lab., NM). Toxicology; 24: 223-229(1982). 

The induction of cytogenetic effects by oil shale process 
waters from 3 types of pilot plant retorts were examined in murine 
bone marrow. Each of the process waters induced increased fre- 
quencies of structural aberrations in mice treated with 3 daily intra- 
peritoneal injections of the waters. The same treatment had no 
effect on the frequency of sister chromatid exchanges. Mice given a 
1% solution of an above-ground retort water ad libitum for 8 
weeks consumed about 1 ml/kg per day of the process water and 
had a frequency of aberrations comparable to mice given the same 
dose intraperitoneally for 3 days. Transplacental exposure of C3H 
mouse embryos indicated that clastogenic compounds in the above- 
ground retort process water can cross the placenta and induce 
chromosomal aberrations in embryonic tissues. 


0409 Waste Research And Management 


227 Emission of organic air pollutants from shale oil 
waste waters. Hawthorne, S.B.; Sievers, R.E. (Univ. of Col- 
orado, Boulder). Environmental Science and Technology; 18: 
No. 6, 483-490(Jun 1984). Contract AC02-83ER60121. 

The emission of organic compounds from shale oil waste 
waters was investigated by using headspace and purge and trap 
sampling followed by analysis by gas chromatography with mass 
spectral and flame ionization detection. The air above waste water 
samples held in closed containers contained relatively small 
amounts of organic compounds (ng/mL), while 3 orders of magni- 
tude greater quantities were purged from the waste waters. Six 
waste waters exposed to large amounts of air emitted similar distri- 
butions of the same compounds, with aromatic nitrogen-containing 
compounds (primarily alkylpyridine isomers) accounting for 40- 
78% of the total emitted organics from a single waste water, ke- 
tones for 3-13%, phenols for 2-11%, and nitriles for 2-6%. Vapor- 
ized organic compounds accounted for 2-5% of the dissolved or- 
ganic carbon for the three process retort waste waters, compared to 
23-52% of the three gas-condensate retort waste waters. Air sam- 
ples collected in and near a pilot shale oil waste water treatment 
facility displayed qualitative agreement with the results of purge 
and trap analyses. 
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REFER ALSO TO CITATION(S) 050300312 
0505 Enrichment 


REFER ALSO TO CITATION(S) 050500831, 832, 833 


(K/PS—847) Morphological characterization of O- 
a from the GCEP long-term test program. Hughes, M.R.; 
Nolan, T.A. (Oak Ridge Gaseous Diffusion Plant, ™N 
(USA)). 30 Jul 1984. Conteiet ACO05-840T21400. 39p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85001047. 

Based on the results of the morphological and structural 
characterizations reported herein the following conclusions have 
been reached. (1) O-rings of any of the four materials studied 
should last at least 10 years when employed in a standard static seal 
configuration utilizing a groove that holds the O-ring. (2) Such a 
static seal provides considerable protection from reaction. (3) The 
reaction of UFe with the O-ring material is the dominant degrada- 
tion reaction; however there are effects on a least one compound 
that appear to be related to HF penetration into the O-ring matrix. 
The slow nature of the reaction of UF.s with the flanged O-rings 
makes life projections quite difficult using any means. It would 
appear that one of the best methods for determining the life of 
these materials would be actual use combined with routine long- 
term inspection/sampling of a selected typical subset of O-rings. At 
GCEP conditions it would not be surprising to find the actual life 
of the O-rings is longer than any anticipated operation time of the 
plant facility. 16 figures, 1 table. 


229 (KFK—3662) Minimization of separative power 
losses of a separation nozzle plant with double deflection sys- 
tems for enrichment of Uranium-235 by appropriate oper- 
ation. Bley, P.; Ehrfeld, W.; Maciejewski, B. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Kernverfahrenstechnik; Karlsruhe Univ. (T.H.) (Ger- 
many, F.R.). Fakultaet fuer Maschinenbau). Apr 1984. 79p. 
(In German). NTIS (US Sales Only), PC A05/MF AOl. 
File Number DE84752250. 

For commercial separation nozzle plants for uranium 235 en- 
richment the separation nozzle system with double jet deflection 
will be provided. This system produces an intermediate fraction in 
addition to the light and heavy fractions. Computer simulations and 
eigenvalue considerations demonstrate that the recycling of the in- 
termediate fraction to the suction side of the compressor restricts 
local disturbances of the UF. and improves the gas-dynamic stabili- 
ty of the cascade. At the specified working point a surplus of UFe 
is transported to the waste end of the cascade where it can be 
eliminated by controlling the rate of waste withdrawal. Therefore, 
major fluctuations of the UFe-feedback caused by separation of the 
UFs and light auxiliary gas at the top of the cascade must be avoid- 
ed with a view to the losses in separation power. It is reasonable to 
relieve the cryoseparators previously used for fine separation by 
improved separation nozzle stages with double deflection systems 
or to replace them by such stages. It is shown that the requirements 
imposed on the separation of UF¢ and light auxiliary gas clearly de- 
crease if isotope separation is accomplished by relatively few stages 
in so called recycling operation. A reduction of losses of separation 
power can be achieved when the UF¢ throughput in stages near the 
feed point is increased compared to the stages at the top and waste 
end of the cascade. This can be realized by an appropriate adjust- 
ment of the valve in the heavy fraction pipe. 


230 (UCRL—89722) Review of AVLIS technology for 
se Tr LIS systems and construction. Davis, J.I.; 

Moses, E.I. (Lawrence Livermore National Lab., CA 
(USA)). Dec 1983. Contract W-7405-ENG-48. 28p. (CONF- 
831265—7). NTIS, PC A03/MF A0Ol1; 1; GPO De. File 
Number DE85002002. 
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From 6. international conference on lasers and applications; 
San Francisco, CA, USA (12 Dec 1983). 

The use of lasers for uranium and/or plutonium isotope sepa- 
ration is expected to be the first application of lasers utilizing spe- 
cific atomic processes for large-scale materials processing. Specific 
accomplishments toward the development of production-scale tech- 
nology for LIS systems will be presented, along with the status of 
major construction projects. 24 figures. 


0507 Fuels Production And Properties 
REFER ALSO TO CITATION(S) 050700579, 922 
0508 Spent Fuels Reprocessing 

REFER ALSO TO CITATION(S) 050800314, 330, 694 


231 (CONF-840802—19) Dissolution behavior of FFTF 
fuel. Campbell, D.O.; Mailen, J.C.; Fellows, R.L. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO0S5- 
840R21400. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001854. 

From ANS International topical meeting on fuel reprocess- 
ing and waste management; Jackson Hole, WY, USA (26 Aug 
1984). 

, These tests, using FFTF fuel, show that fuel fragmentation 
and dislodgement from the cladding occurs rather early in the dis- 
solution. The large surface areas of the fuel fragments will lead to 
rapid dissolution, certainly more rapid than would be expected if 
the fuel remained within the cladding and dissolved from the open 
ends, as is sometimes assumed. 


232 (KFK—3353) Dissolution of plutonium dioxide in 
nitric acid. Baumgaertner, F.; Benedict, U.; Dufour, C.; 
Kanellakopulos, B.; Dornberger, E.; Miller, J. (Kernfors- 
= trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 

eisse Chemie). Sep 1983. 21p. (In German). (EUR— 
7989-0) NTIS (US Sales Only), PC A02/MF A011. File 
Number DE84752132. 

The behaviour of PuO2 in HNOs has been investigated. It is 
shown that there is a correlation between the solubility of PuO. 
and the average size of the micro-crystalline PuO2-particles. 


233 (KFK—3668) Determination of hydroxylamine in 
purex process solutions. Ertel, D.; Weindel, P. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Wiederaufarbeitung und Abfallbehandlun ung). May 1984. 
13p. (In German). (PWA—100/83). NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE84752264. 

In PUREX process solutions hydroxylamine or HAN (hy- 
drolammonium nitrate) respectively, can be oxidized specifically to 
give nitrous acid, HNO2, which by subsequent GRIESS reaction 
forms the well-known reddish azo-dye. Its absorbance is spectro- 
photometrically measured at 520 nm and results in linear calibration 
graphs covering the analytical range of 10-5 to 10°° M NH2OH. 
The influence of other reductants (N2H,, Pu-III) as well as of fur- 
ther PUREX main constituents like U-VI, HNOs etc. was checked- 
up and determined quantitatively. There are no analytical limita- 
tions in case of HAN concentrations > 10-2 M. 


234 (RHO-PB-SR—10-B-CP-August-84) Rockwell 
Hanford Operations chemical processing monthly report for 
August 1984, (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Aug 1984. Contract 
AC06-77RL01030. . NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE85000554. 

The PUREX Plant charged 166 tonnes (MTU) of N-Reactor 
fuel to the head end dissolvers, and produced 63 MTU of uranium 
product (UNH); 138 MTU of uranium oxide product were shipped 
to National Lead of Ohio; final fuel charge to dissolvers was made 
on August 31, 1984 in preparation for scheduled nuclear material 
inventory during September; the first filter housing, Project B295a, 
PUREX Canyon Exhaust Filter System improvements, has com- 
pleted all lead testing; and construction on Project B-295b, PUREX 
Auxiliary Ventilation System Modifications, was completed two 
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weeks ahead of schedule and under budget. Plutonium Finishing 
(PF) Plant/Nuclear Materials Management. 31.7 kilograms of pluto- 
nium oxide were produced during the Plutonium Reclamation Fa- 


(LANL) 
were received for storage; removal and shipment of 25 large scrap 
PuBe sources to LANL was completed one month ahead of sched- 
ule; and the Plutonium Reclamation Facility Ventilation Upgrade 
engineering study was completed ahead of schedule. 


235 (RHO-PB-SR—10-B-CP-July-84) Rockwell Han- 
ford Operations chemical processing monthly report for July 
1984. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Soyer Jul 1984. Contract AC06- 
77RLO01030. 38p. S, PC A03/MF A0i; 1; GPO Dep. 
File Number DE85000555. 

The PUREX Plant charged 145 tonnes (MTU) of N-Reactor 
fuel to the head end dissolvers, and produced 123 MTU of uranium 
product (UNH); 46 MTU of uranium oxide product were shipped 
to National Lead of Ohio; and the reinforced vehicle gate, Project 
B-342, PUREX Vehicle and Personnel Delay Barriers, is now fully 
operational. In the Plutonium Finishing Plant, the PuO2: product 
shipments exceeded the July commitment; FY 1984 Nuclear Materi- 
als Management Plan was completed; stored Plutonium product 
was shipped; construction on the Plutonium Finishing Plant Criti- 
cality Alarm System tie-in was complete; RMC reactivation activi- 
ties continued on schedule and under budget; and the Plutonium 
Reclamation Facility Ventilation Upgrade engineering study is 
ahead of schedule. 


236 (RHO-PB-SR—10-B-CP-June-84) Rockwell Han- 
ford Operations chemical processing monthly report for June 
1984. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford tions). Jun 1984. Contract AC06- 
77RL01030. : S, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE85000556. 

The PUREX Plant charged 102 tonnes (MTU) of N-Reactor 
fuel to the head end dissolvers, and produced 117 MTU of uranium 
product; 138 MTU of uranium oxide product were shipped to Na- 
tional Lead of Ohio; and the interim monitor for the PUREX main 
stack was installed and tested. In the Plutonium Finishing Plant, the 
June PuO, product shipments were completed, thus fulfilling the 
3rd quarter FY 84 shipping commitments; Terminal Cleanout Oper- 
ations were completed on the miscellaneous fabication line 5 days 
ahead of schedule; two loadouts of plutonium nitrate from Plutoni- 
um Reclamation Facility were completed; RMC reactivation activi- 
ties continued on schedule and under budget; and the Plutonium 
Reclamation Facility operating costs continued to increase and a re- 
vised estimate at completion for the Plutonium Finishing Plant end 
function forecasts a requirement for $1.7 million additional FY 84 
funding. 


0509 Transport And Storage 


=. TO CITATION(S) 050900266, 267, 268, 277, 278, 286, 305, 


237 (CONF-831217—, pp 34-35) US Department of 
Energy perspective on storage efforts. Bauer, R.H. (Dept. of 
Energy, Washington, DC). Feb 1984. NTIS, PC Al19/MF 
AO1. File Number T184009395..: 

From 5. civilian radioactive waste 
meeting; W: DC, USA (12 Dec 1983). 

At the present and projected rate of reactor operations, the 
US will generate more spent fuel inventories than available storage 
capacities can handle before geologic ies are available. 
Three interim storage methods are proposed, two of which involve 
dry storage and one which involves rod consolidation. Should these 
methods not prove to be adequate, DOE is authorized, upon NRC 
determination of need, to provide for the storage of up to 1900 
metric tons of spent fuel from reactors at one or more facilities 
owned by the federal government. It is also proposed that two dif- 
ferent storage concepts for three sites, for a total of five designs, be 


it information 
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developed for monitored retrievable storage (MRS) of radioactive 
wastes. 


238 (CONF-831217—, pp 36-39) Status of US os 
Leasburg, R.H. (Vir Electric Power Co. 
mond). Feb 1984. NTIS, PC A19/MF AOl1. File Number 
184009395. 
From 5. civilian radioactive waste management information 


a DC, USA (12 Dec 1983). 
‘asks involved in the implementation of the Nuclear Waste 
Policy Act are discussed. The need for speedy action on applica- 
tions to deal with spent fuel storage problems is stressed. The prob- 
lems faced by the Virginia Electric and Power Company, where 
full core discharge capability at the 1600-megawatt Surry power 
station is expected to be reached in early 1986, are reviewed. It is 
pointed out that although the Nuclear Waste Policy Act does not 
apply in this case, the problems illustrate the situation that may be 
faced after the Act is implemented. Problems involved in intro-utili- 
ty transhipments and dry cask storage of spent fuel from Surry, in- 
Tce tedieeatelinen onsbunncns of ens tab thadlOnidedne bo. 
proval for the use of dry casks for storage, are reported. The sug- 
gestion that dry casks be used for interim storage and eventual 
transport to monitored retrievable facilities or, permanent 
storage sites is considered. It is pointed out that data from a pro- 
posed 3-utility demonstration program of dry cask storage of con- 
solidated fuels and the storage of fuels in air should give informa- 
tion applicable to the timely implementation of the Nuclear Waste 
Policy Act. 


239 (CONF-831217—, pp 84-89) Federal Interim Stor- 
age program. Johnson, E.R.; McBride, J.A. (E.R. Johnson 
Inc., Reston, VA). Feb 1984. NTIS, PC A19/ 

MF A0O1. File Number T1I84009395. 
_ From 5. civilian radioactive waste tt information 

nee DC, USA (12 Dec 1983). 

mectintne DO has developed a program for providing Federal 
Interim Storage servies for spent nuclear fuel which complies with 
the requirements of the Nuclear Waste Policy Act of 1982. Al-. 
though very little constructive activity in providing storage facili- 
ties can be undertaken by DOE until fuel has been certified by 
NRC as eligible for FIS, DOE planning and background informa- 
tion is such as to provide reasonable assurance that its obligations 


can be fulfilled when the required certifications have been issued. A _ 
fee structure providing fuel recovery of all costs associated with 


the FIS program, as required by the Act, has been developed. It 
provides for an equitable distribution of costs among users, based 
on the quantity of fuel requiring storage. 


240 (CONF-831217—, pp 113-120) Spent fuel dry 
storage experience and future needs. Johnson, A.B. Jr.; Cole, 
B.M. (Battelle Memorial Inst., Richland, WA). Feb 1984. 
NTIS, PC A19/MF AO1. File Number T1I84009395. Con- 
tract AC06-76RL01830. 
From 5. civilian radioactive waste 

ee cane (12 Dec 1983). 

storage is emerging as an important alternative to wet 
storage for spent fuel management. Dry storage is important in the 
USA because several utiliites will fully utilize available wet storage 
capacities in the next few years. Expanding wet storage capacities 
to meet all near-term storage needs does not appear feasible. Only a 
small fraction of total near-term US utility storage needs is expect- 
ed to be met with dry storage. In the longer term, dry storage has 
been selected for Monitored Retrievable Storage (MRS) if the de- 
ployment of an MRS system is authorized by Congress. Also, stor- 
age of consolidated fuel inside dry canisters is the base case for 
geologic disposal of spent fuel. Consequently, dry storage concepts 
offer the greatest potential for integrating all industry storage 
needs, from reactor site, through transportation and MRS, to final 
disposal. 6 tables. 


- (CONF-831217—, pp 215-216) Spent fuel storage 
disposal assistance to non-nuclear weapon states. Bauer. 
a tae Washington, DC). Feb 1984. NTIS, 
AOl. ile Number T184009395. 
“eo 5. civilian radioactive waste 
meeting; Washington, DC, USA (12 Dec 1983). 


t information 


tt information 
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Nuclear power. development in any country should not be 
hampered by shortcomings in abilities to manage spent fuel. There 
must be an assurance to all concerned that spent fuel will be man- 
aged cost-effectively and safely. The author believes that the offer 
made by the Department of Energy and the Nuclear Regulatory 
Commission under Section 223 of the Nuclear Waste Policy Act of 
1982 is a very positive step on the path to achieving that goal. 


242 (CONF-831217—, pp 347-350) Nuclear Waste 
En AW Washington, DC). Feb. beh NTIS. PCA ByME 
er; 

AOl. ile Number T184009395. 

From 5. civilian radioactive waste management information 
ang Se DC, USA (12 Dec 1983). 

importance and magnitude of effort to put in place a 

safe, publicly acceptable transportation system for radioactive 
wastes are discussed. The importance of working openly, docu- 
menting efforts in a way that is objective and can be understood by 
the general public, and being particularly sensitive and responsive 
to public concerns is recognized. Key elements of current planning 
have been described, but numerous details remain to be worked 
out. These details will be worked out, proposed in programs plans, 
and made publicly available. The author looks forward to ideas and 
comments for improving these plans and their implementation. 


243 nage Poh ate bls: Bag Industry views on 


Macklin, L. 
Feb 1984. NTIS rc, A19/MF_ AOL Fi File Number 
T184009395. 
From 5. civilian radioactive waste management information 
meeting; Washington, DC, USA (12 Dec 1983). 
A variety of topics relating to the transportation of high- 
level radioactive materials is discussed. 


244 (CONF-831217—, pp 409-414) Demonstrations of 
spent fuel storage technology. Lambert, R.W.; Moegling, 
. (Electric Power Research Inst., Palo 
Alto, CA). Feb 1984. NTIS, PC A19/MF AOl. File 
Number T184009395. 
From 5. civilian radioactive waste 

i. Washington, DC, USA - Dec 1983). 

demonstration phase f for both zod consolidation and dry 
storage of radioactive wastes is now at its threshold, with the major 
programs planned to begin in 1984. In order to meet the growing 
storage needs of the late 1980s, it is important that these programs 
be productive and remain on schedule. If the storage environment 
contains air and if the temperature is sufficiently high, then the ex- 
posed UO, may oxidize to UsOs. Because U3Os is much less dense 
than UOk:, oxidation has the potential for mechanically splitting the 
cladding and releasing the UsOs. While in the storage container, 
this offers no immediate safety problems, but it is undesirable as it 
may complicate future fuel handling and packaging. Because the 
threshold temperature for air oxidation has not yet been determined 
for very long-term storage, the early dry storage applications are 
expected to be in an inert environment. Multiple coordinated R & 
D projects by NRC, DOE, and utilities are under way to better 
define the allowable temperature limits for air storage. 2 figures. 


ent information 


245 (CONF-831217—, pp 415-418) Dry cask storage: 
RI cooperative demo 


a Vepco/DOE/EP: mstration program. 
Smith, M.L. (Virginia Electric and Power Co., Richmond). 
Feb 1984. NTIS, PC A19/MF AOl1. File Number 


'T184009395. 


From 5. civilian radioactive waste management information 
cating Settee DC, USA (12 Dec 1983). 
response to a Department of Energy (DOE) Solicitation 
for Cooperative Agreement Proposal, Virginia Electric and Power 
Company (Vepco) proposed to participate in a spent fuel storage 
demonstration program Utilizing the dry cask storage technology. 
This proposed program includes dry cask storage at Vepco’s Surry 
Nuclear Power Station and research and development activities at a 
DOE site in support of the licensed program at Surry. Phase I of 
Vepco’s two-phase program involves a demonstration of the li- 
censed dry cask storage of spent fuel in an inert atmosphere at the 
Surry Power Station site. Phase II of Vepco’s proposed program 
will involve the demonstration of storing unconsolidated and con- 





43 / ERA-10/1 


solidated spent fuel in dry casks filled only with air. This phase of 
the program will involve DOE site testing similar to Phase I and is 
expected to require an additional (fourth) cask to demonstrate stor- 
age of unconsolidated spent fuel in air-filled casks. 


246 (PNL—5231) 1984 Federal Interim Storage fee 
study: a technical and economic analysis. , R.L. John- 
son (E.R.) Associates, Inc., Reston, VA (USA)). Jul 1984. 
Contract AC06-76RL01830. 159p. NTIS, PC A08/MF AOI; 
1; GPO Dep. File Number DE85001507. 

JAI examined alternative methods for structuring charges 
for Federal Interim Storage (FIS) services were examined and the 
conclusion reached that the combined interests of the Department 
and the users would be best served, and costs most appropriately 
recovered, by a two-part fee involving an Initial Payment upon 
execution of a contract for FIS services followed by a Final Pay- 
ment upon delivery of the spent fuel to the Department. The Initial 
Payment would be an advance payment covering the pro rata share 
of preoperational costs, including (1) the capital costs of the re- 
quired transfer facilities and storage area, (2) development costs, (3) 
government administrative costs including storage fund manage- 
ment, and (4) impact aid payments made in accordance with section 
136(e) of the Act. The Final Payment would be made at the time of 
delivery of the spent fuel to the Department and would be calculat- 
ed to cover the sum of the following: (1) any under-or over-estima- 
tion in the costs used to calculate the Initial Payment of the fee in- 
cluding savings due to rod consolidation), (2) module costs (i.e., 
storage casks, drywells, or silos), and (3) the total estimated cost of 
operation and decommissioning of the FIS facilities (including gov- 
ernment administrative costs, storage fund management and impact 
aid). Charges for the transport of spent fuel from the reactor site to 
FIS facilities would be separately assessed at cost since these will 
be specific to each reactor site and destination. 


247 (UCRL—15628) In situ stress measurements at the 
Spent. Fuel Test-Climax facility. Creveling, J.B.; Shuri, F.S.; 
Foster, K.M.; Mills, S.V. (Foundation Sciences, Inc., Port- 
land, OR (USA)). May 1984. Contract W-7405-ENG-48. 
116p. NTIS, PC E07/MF $6.25; 1; GPO Dep. File Number 
DE85001013. 

The status of the following studies is given: in situ state of 
stress; stress gradient into rib from south heater drift; pillar stresses; 
and rock deformational properties. 11 references, 38 figures, 12 
tables. 
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248 (DOE/NBM—5000440) Nuclear Waste Fund fee 
adequacy: an assessment. Second annual report. (USDOE 
Office of Civilian Radioactive Waste ent, Wash- 
ington, DC). Jul 1984. 10p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85000440. 

This is the second report of an annual series that evaluates 
whether the revenues collected from the waste disposal fees estab- 
lished under Section 302 of the Nuclear Waste Policy Act of 1982 
(Public Law 97-425) are sufficient to offset the federal 
government's costs for the disposal of commercially generated 
spent nuclear fuel (SNF) and high-level radioactive waste. Nuclear 
wastes produced from defense activities are not considered in this 
report. The principal findings of this year’s analysis are: The cur- 
rent 1.0 mill per kilowatt-hour (kWh) fee is projected to produce 
revenues sufficient to offset total system life cycle costs associated 
with the cases specified later in the report, assuming that the aver- 
age annual rate of inflation does not exceed 2 to 3%. Higher aver- 
age annual rates of inflation, or unanticipated real cost growth, 
would cause cumulative program costs to approach and then sur- 
pass cumulative revenues generated from the current 1.0 mill per 
kWh fee. Based on an analysis of different inflation rates and pro- 
gram cost growth projections discussed herein, indexing of the fee 
to correct for inflation would not need to begin until 1985, at the 
earliest, or perhaps as late as the year 2000. There is substantial un- 
certainty about both the program cost and revenue projections. 
However, more reliable data are expected to become available in 
the late 1980s as the program evolves from its present conceptual 
design phase to the engineering phase. Hence, any recommendation 
to raise the 1.0 mill per kWh fee before that time should be meas- 


REFER ALSO TO CITATION(S) 052000241, 248, 317, 318, 319, 320, 321, 
322, 323, 324, 325, 326, 327, 694, 915, 1187, 1323, 1331, 1332, 1529 


3 i .; Seitz, M.G.; Lerman, A.; Stamoudi 
. (Argonne National Lab., IL (USA)). Aug 1984. Con- 
W-31-109-ENG-38. 3lp. NTIS, PC E03/MF AOI; 1; 

GPO Dep. File Number DE85001439. 


‘gonne’s review of the Office of 


make the text consistent with the title and with the objective of the 
project as stated in the introduction. Three alternatives are suggest- 
ed to accomplish this. 


250 (ANL/EES-TM—260) Radioactive waste isolation 
Oe ee ee 
xl Bye Ss and 


x W. (Ar onne 
National Lab., IL (USA). J Aug 1984. Contract W-31-109- 
ENG-38. 4lp. NTIS, PC E03/MF A01; 1; GPO Dep. File 
Number DE85000362. 

The following recommendations for improving the Texas 
Bureau of Economic Geology (TBEG) report entitled Petrogra- 
phic, Stratigraphic, and Structural Evidence for Dissolution of 
Upper Permian Bedded Salt, Texas Panhandle have been abstracted 
from the body of this review report. The TBEG report should be 
resided to conform to one of ‘the following alternatives: (1) If the 
report is intended to be a review or summary of previous work, it 
should contain more raw data, be edited to give equal treatment to 
all types of data, and include summary tables and additional figures. 
(2) If the report is intended to be a description and interpretation of 
petrographic evidence for salt dissolution, supported by collateral 
stratigraphic and structural evidence, the relevant indirect and 
direct data should become the focal point of the report. The fol- 
lowing recommendations apply to one or both of the options listed 
above. (1) The text should differentiate more carefully between the 
data and inferences based on those data. (2) The authors should 
retain the qualifiers present in cited works. Statements in the report 
that are based on earlier papers are sometimes stronger than those 
in the papers themselves. (3) The next revision should present more 
complete data. (4) The authors should achieve a more balanced 
presentation of alternative hypotheses and interpretations. They 
could then discuss the relative merits of the alternative interpreta- 
tions. (5) More attention should be given to clear exposition. 


251 (ANL/EES-TM—261) Radioactive waste isolation 
in salt: peer review of the Office of Nuclear Waste Isolation’s 
report on Functional Design Criteria for a Repository for 
High-Level Radioactive Waste. mage D.F.; Russell, J.E.; 
Busch, J.S.; Harrison, W.; Edgar, D.E.; Tisue, M.W. (Ar- 

onne National Lab., IL (USAR. Aug 1984. Contract W-31- 

09-ENG-38. 42p. NTIS, PC E03/MF A01; GPO Dep. File 
Number DE8500109 

Includes 1 sheet oe 24x reduction microfiche. 

This report summarizes Argonne’s review of the Office of 
Nuclear Waste Isolation’s (ONWI’s) draft report entitled Functional 
Design Criteria for High-Level Nuclear Waste Repository in Salt, 
dated January 23, 1984. Recommendations are given for improving 
the ONWI draft report. 
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252 (BMI/ONWI—555) Near-dome geologic ey 

Richton Dome, Mississippi: annual status report for FY 83. 
(Earth teva an Corp., Houston, TX (USA)). Oct 1984. 
Contract AC02-83CH10140. 27p. NTIS, PC A03/MF AOl1; 
1; GPO Dep. File Number DE85000787. 

Basin Analysis is a study of the regional and local strati- 
graphic, tectonic, and salt-tectonic conditions that influenced the 
development of the Mississippi Salt Basin and Richton Dome, an 
element within that basin. During FY 83, work was concentrated 
on the local area surrounding Richton Dome and included the writ- 
ing of the Midyear FY 83 Richton Dome Screening and Suitability 
Review, input to the Site Characterization Plan that is being pre- 
pared by the Southern Region Geologic Project Manager, and ini- 
tial development of a near-dome geologic model. The geologic 
model was compiled using information from approximately 300 oil 
and gas well geophysical logs and 128 line km (80 line mi) of seis- 
mic-reflection profiles. In addition to analysis and interpretation of 
the logs and profiles, stratigraphic data from each were assembled 
in a computer-based file and were used to produce computer-gener- 
ated structural contour maps. Major findings from the analyses in- 
clude a new configuration for the northern end of Richton Dome 
and improved definitions of near-dome faults and the rim syncline 
on the northern and eastern flanks of Richton Dome. 4 references, 


6 figures. 


253 (CONF-831217—, pp 40-41) Geologic repository 
deployment program review. Bennett, J.W. Feb 1984. NTIS, 
PC A19/MF AO1. File Number T184009395. 

_ From 5. civilian radioactive waste management information 

Washington, DC, USA (12 Dec 1983). 
geologic repository deployment program of radioactive 

waste storage is comprised of three major phases. Phase I contains 
site screening and the nomination of at least five sites and recom- 
mendation of three of these sites. Phase II includes the period asso- 
ciated with site characterization and site selection. An exploratory 
shaft will be constructed and an in-depth testing program will be 
conducted at each of the three recommended sites. Data obtained 
will be used to select the first repository site. Phase III will begin 
with the application to the NRC for construction authorization. Ef- 
forts to date have focused on Phase I and six potentially acceptable 
sites for the first repository were identified. These include a basalt 
site on the DOE Hanford reservation in the State of Washington; a 
tuff site located in Yucca Mountain on the edge of the DOE 
Nevada Test Site; two bedded salt sites in Utah; two bedded salt 
sites in Texas; and three dome salt sites, one in Louisiana, and two 
in Mississippi. The identification of these sites was based on screen- 
ing efforts underway at the time the Act was passed. A set of re- 
vised guidelines were submitted to the NRC on November 23, 
1983, for concurrence. Draft environmental assessments will be pre- 
pared for each nominated site and these will form a basis for the 
recommendation of three acceptable sites to the President by Janu- 
ary 1985. 


254 (CONF-831217—, pp 8-10) State ve on 


perspecti 
the Nuclear Waste Policy Act. Gould, S.E. Feb 1984. NTIS, - 


PC A19/MF AO1. File Number T184009395. 
From 5. civilian radioactive waste 

me, DC, USA (12 Dec 1983). 

¢ impact of the National Nuclear Policy Act of 1982 on 
the selection of a location of this nation's first repository for nucle- 
ar wastes is discussed. The importance of public understanding of 
the relationship between the Federal negotiating team, the State of 
Washington, and the Department of Energy in the selection of a 
site for the repository in Washington State is stressed. It is pointed 
out that the preparation and conclusion of the environmental assess- 
ment is of great importance to the states since it will provide a basis 
for further selections of repository sites. The importance of the 
consultation and cooperation agreement called for in the Act in the 
negotiation process between representatives of the State of Wash- 
ington and the US DOE in forging a C and C document that sets 
forth clear ground rules as to how the repository examination pro- 
gram is to be carried out is emphasized. It is pointed out that the 
present investigation of the Hanford site must serve as a model for 
the development of a site for a repository of radioactive wastes and 
also for public information programs that result in an educated 
public and eliminate unfounded fears of health hazards from stored 
wastes. 
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255 (CONF- 831217—. pp 13-19) Environmental Pro- 
tection Agency's policy and strategy on high-level waste. 
Sjoblom, G. (Environmental Protection Agency, Washing- 
ton, DC). Feb 1984. NTIS, PC A19/MF AOl1. File Number 
T1I84009395. 

From 5. civilian radioactive waste management information 
meeting; Washington, DC, USA (12 Dec 1983). 

The role of the Environmental Protection Agency (EPA) in 
establishing environmental standards for the DOE nuclear waste 
program is reviewed. The standards are applicable to management 
and disposal of spent fuel, high-level, and transuranic radioactive 
wastes. The impact of these standards on the provisions of the Nu- 
clear Waste Policy Act is discussed. The basic standards proposed 
also cover environmental protection limits during the operational 
phase prior to the final closure of a nuclear facility and the devel- 

opment of disposal system technology. Guidelines for developing 
new cooperative arrangements with other government agencies, 
concepts for disassembling nuclear facilities, the consolidation of 
fuel rods in storage pools, packaging for storage and disposal, 
away-from-reactor storage, and the feasibility of monitored retriev- 
able storage are discussed. 9 tables. 


256 (CONF-831217—, pp 20-22) Nuclear Regulatory 
Commission's policy and strategy on high-level waste. Davis, 
J.G. (Nuclear Regulatory Commission, Washington, DC). 
Feb 1984. NTIS, PC A19/MF AO1. File Number 
T1I84009395. 

From 5. civilian radioactive waste management information 
meeting; Washington, DC, USA (12 Dec 1983). 

The policy of the Nuclear Regulatory Commission (NRC) in 
regulation of the national nuclear waste program is reviewed. It is 
pointed out that the program must be characterized by openness 
between DOE, NRC, and all interested parties, and there must be 
an open exchange of information, the identification of issues, and 
actions to address the issues as they may arise. It is the intention of 
the NRC to assure that the DOE high-level waste repositories are 
constructed and operated without unreasonable risk to the public 
health and safety. 


257 (CONF-831217—, pp 23-26) Nuclear Waste Fund 
management. Rosselli, R. A ee of Energy, Washington, 
DC). Feb 1984. NTIS, PC A19/MF AOl. File Number 
TI84009395. 

From 5. civilian radioactive waste management information 
meeting; Washington, DC, USA (12 Dec 1983). 

The Nuclear Waste Policy Act of 1982 (NWPA) established 
two separate special bank accounts: the Nuclear Waste Fund 
(NWF) was established to finance all of the Federal Government 
activities associated with the disposal of High-Level Waste (HLW) 
or Spent Nuclear Fuel (SNF). The Interim Storage Fund (ISF) is 
the financial mechanism for the provision of Federal Interim Stor- 
age capacity, not to exceed 1900 metric tons of SNF at civilian 
power reactors. The management of these funds is discussed. Since 
the two funds are identical in features and the ISF has not yet been 
activated, the author’s remarks are confined to the Nuclear Waste 
Fund. Three points discussed include legislative features, current 
status, and planned activities. 


258 (CONF-831217—, pp 27-28) Nuclear Waste Fund 
management. Wiggin, E.A. Feb 1984. NTIS, PC A1l9/MF 
AO01. File Number T184009395. 

From 5. civilian radioactive waste management information 
meeting; Washington, DC, USA (12 Dec 1983). 

The need for the incorporation of cost controls into the 
DOE nuclear waste management program is discyssed. It is sug- 
gested that the mission plan include the kind of cost data DOE 
plans to use in preparing the annual cost estimates required by the 
Act, and that specific budget limits and specific task schedules be 
included so that any corrective action warranted can be taken. 


259 (CONF-831217—, pp 29-30) Nuclear Waste Fund 
management. Hobart, L. (American Public Power Associa- 
tion, Washington, DC). Feb 1984. NTIS, PC A19/MF AOl. 
File Number T184009395. 
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From 5. civilian radioactive waste management information 
menting, Wesingee, DC, USA (12 Dec 1983). 

Nuclear Waste Fund involves a number of features 
which make it a unique federal program. Its primary purpose is to 
finance one of the largest and most controversial public works pro- 
grams in the history of the United States. Despite the program’s in- 
dicated size and advance publicity, no one knows exactly where the 
anticipated projects will be built, who will construct them, what 
they will look like when they are done or how they will be operat- 
ed and by whom. Implimentation of this effort, if statutory targets 
are actually met, covers a 16-year period. To cover the costs of the 
program, the Federal Government will tax nuclear power at the 
rate of 1 mil per kilowatt hour generated. This makes it one of the 
biggest and longest-lived examples of advance collections for con- 
struction work in progress in the history of the United States. 
While the Department of Energy is authorized to collect funds for 
the program the Nuclear Regulatory Commission has the authority 
to cut off this revenue stream by the shutdown of particular reac- 
tors or particular reactor types. If all goes well, the Federal Gov- 
ernment will begin receiving spent nuclear fuel by 1998, continuing 
to assess a fee which will cover operating and maintenance costs. If 
all does not go well, the Federal Government and/or utilities will 
have to take other steps to solve the problem of permanent dispos- 
al. Should the latter circumstance prevail, presumably not only 
used to date but the $7.5 billion would be spent. The Nuclear 
Waste Policy Act of 1982, contains no clear provision for utility re- 
funds in that case. 


260 (CONF-831217—, pp 31-33) Nuclear Waste Fund 
t. Mills, L. (Edison Electric Inst., New York, 


managemen 
NY). Feb 1984. NTIS, PC A19/MF AOl. File Number 
TI84009395. 


From 5. civilian radioactive waste tt information 
> DC, USA (12 Dec 1983). 

e Nuclear Waste Policy Acts requires that DOE enter 
into contracts with nuclear utilities and others to accept their nucle- 
ar wastes at some unspecified date, at some unspecified rate, hope- 
fully starting in 1998. Contracts between DOE and the states, and 
with civilian and other government agencies must be sufficiently 
detailed to secure competitive bids on definable chunks of work at 
a fixed-cost basis with incentives. The need is stressed for a strong 
central program for the selection of contractors on the basis of 
competitive bidding on a fixed price basis to perform the task with 
defined deliverables. 


261 (CONF-831217—, pp 42-43) Institutional chal- 
lenge of the Nuclear Waste Policy Act. Burton, E.S. (Dept. 
of Energy, Washington, DC). Feb 1984. NTIS, PC A19/ 
MF AOl1. File Number T184009395. 

From 5. civilian radioactive waste management information 
meeting; Washin, USA (12 Dec 1983). 

At this ro ag Argtetgge : seemed to 3 insurmountable in- 
stitutional obstacles to resolving the national high-level nuclear 
waste problem were faced. The obstacles remain. But now, with 
the Nuclear Waste Policy Act of 1982 (NWPA), we have both a 
mandate and the tools to surmount those obstacles. The Act de- 
clares a clear national policy favoring nuclear waste disposal in 
geologic repositories, sets a feasible schedule for repository devel- 
opment, defines the roles of the various branches and levels of gov- 
ernment, establishes a dedicated source of program funding, and 
most important, prescribes an approach to productive consultation 
and cooperation between the Federal government and States and 
Indian tribes. While the Act provides a basis for solving the pre- 
existing institutional problems, it also creates some new obstacles, 
the most formidable being a complicated mechanism for State or 
Indian tribe disapproval of a recommended repository site and a 
joint Congressional resolution procedure for overriding such disap- 
proval. To avoid the ultimate obstacle of disapproval by a state or 
Indian tribe, DOE must deal successfully with the factors creating 
opposition to geologic disposal of nuciear waste. 


262 (CONF-831217—, pp 44-46) State legislative 
volvement in the Nuclear Waste Policy Act. Holstein, E. Feb 
1984. NTIS, PC A19/MF AO1. File Number T1I84009395. 
From 5. civilian radioactive waste t information 
sneeting, Wala. DC, USA (12 Dec 1983). 
¢ National Conference of State Legislatures and DOE 
will work together in the implementation of the Nuclear Waste 
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Policy Act. Some of the information collected needs to be common 
to all of the states and all others involved, but there must be a clear 
understanding of the role of legislators and governors as well as 
DOE. It is hoped that problems of radioactive waste management 
in general will be viewed with a greater degree of credibility than 
has been the case in the past. 


263 (CONF-831217—, pp 50-56) Nuclear Waste 
Policy Act and socioeconomic provisions 
and problems, Smith, R.D. (Texas Nuclear Waste Programs 
Office, Austin). Feb 1984. NTIS, PC A19/MF AOl. File 
Number T184009395. 

From 5. civilian radioactive waste 
meeting; Washington, DC, USA (12 Dec 1983). 

Although enormous effort was devoted to the drafting, ne- 
gotiation, and passage of the Nuclear Waste Policy Act, the final 
product is not without deficiencies. Amont the observations pre- 
sented in this paper a few are of sufficient import to justify reiter- 
ation here. First among those observations is the caveat that the 
availability of extensive impact mitigation mechanisms should not 
diminish any effort to prevent or minimize impacts in the first 
place. A second key point is that although the federal government 
is responsible for implementing the high-level waste management 
program, the generators and owners are obligated to pay all costs 
of implementing the program. And third, the structural flaw in the 
Act that merits the greatest attention is the probable time lag be- 
tween occurrence of repository impacts and initiation of impact as- 
sistance grants. Though none of the concerns identified in this 
paper are likely to prove fatal to the high-level waste management 
effort, some of them could cause anxious moments and difficult sit- 
uations. Early attention to and resolution of these problems should 
substantially enhance the overall quality of the high-level waste 
management program. 


tt information 


264 (CONF-831217—, pp 57-62) Payments-in-lieu-of- 
taxes under the Nuclear Waste Policy Act. Barth, M.C. (ICF 
Inc., Washington, DC). Feb 1984. NTIS, PC A19/MF AO1. 
File Number T1I84009395. 

From 5. civilian radioactive waste management information 

; Washington, DC, USA (12 Dec 1983). 

(PILOT) program that is provided for in the Nuclear 

Waste Policy Act (NWPA) of 1982 is discussed. Following a de- 
scription of the Act's PILOT provisions, existing programs which 
may be relevant to designing a PILOT program under NWPA are 
reviewed. The final section of the paper presents a number of con- 
ceptual issues that may need to be addressed in considering such a 
program. 


265 eal pp 66-70) Hydrogeologic test- 
ing strategy for the Basalt Waste Isolation Project site. Logs- 
don, M.J.; Verma, T.R. (Nuclear Regulatory Commission, 
Washington, DC). Feb 1984. NTIS, PC A19/MF AOI. File 
Number T184009395. 

oom 5. civilian radioactive waste management information 

ing; Washington, DC, USA (12 Dec 1983). 

At the time of licensing ee ae ee 
tory for high-level nuclear waste, the Department of Energy 
(DOE) has the responsibility to present and defend a complete li- 
censing/performance assessment of the geologic repository system. 
As part of its responsibilities, the Nuclear Regulatory Commission 
(NRC) staff will be required to perform an independent assessment 
of the groundwater flow system with respect to the technical crite- 
ria of 10 Code of Federal Regulations (CFR) Part 60. Specifically, 
the staff expects to use mathematical models to predict pre-em- 
placement and post-emplacement groundwater flow paths and 
travel times. These predictive assessments will be used to reach 
findings on compliance with the proposed EPA Standards (10 CFR 
60.112), which apply to post-emplacement groundwater travel time 
along the path of likely radionuclide travel (10 CFR 60.113(2)). 
Predictive modeling of groundwater flow will require defensible 
conceptual models of the flow system, defensible boundary condi- 
tions, and defensible values of hydraulic parameters. The purpose 
fo this technical position is to provide guidance to DOE on an ap- 
proach that the NRC staff considers acceptable in determining 
what hydrogeologic testing (including types of tests, scale of tests, 
and number of tests) at the Hanford site will be required to produce 
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the hydraulic data necessary and sufficient to perform rigorous, 
quantitative modeling to support predictions of repository perform- 
ance. 2 figures. 


266 (CONF-831217—, pp 90-91) Monitored retrieva- 
ble storage program. Goranson, R.B.; Hall, R.J. t. of 
Energy, Richland, WA). Feb 1984. NTIS, PC A19/MF 
A01. File Number T184009395. 
t information 


From 5. civilian radioactive waste 
nating Washington, USA (12 Dec 1983). 

Bee eos Poticy Ace of 198) defines the Federal 
Government's overall program for the management of radioactive 
waste from nuclear power operations. The ultimate ob- 
jective of the Department's commercial waste management pro- 
gram is the safe and environmentally sound disposal of the waste in 
a deep geologic repository. However, a Monitored Retrievable 
Storage (MRS) facility, if authorized by Congress, could be used 
for waste storage prior to the availability of a geologic repository. 
The current mission of an MRS as a potential back-up to a reposi- 
tory is illustrated. This paper will focus on a management overview 
of the Program including goals, objectives, schedules and present 
satus. 4 figures, 3 tables. 


267 (CONF-831217—, pp 96-103) Selection of con- 
cepts for monitored retrievable Ashton, W.B.; Kelly, 
W.S.; Smith, R.I.; Triplett, M.B. (Battelle Pacific Northwest 
Lab., Richland, WA). Feb 1984. NTIS, PC A19/MF AOI1. 
File Number T184009395. 
From 5. civilian radioactive waste 
i Washington, USA (12 Dec 1983 
co al Age 5 
(MRS) system is to provide an alternative means of storage in the 
event that the repository program is delayed. Past MRS studies in- 
dicate that technologies for passive dry-storage, which do not re- 
quire any external power to provide cooling, are preferred for 
long-term MRS applications. In developing the MRS program, 
DOE has continued to pursue these passive dry-storage technol- 
ogies in order to minimize the dependence of the operation and 
cikay af tix ij iilind ou: ditin> anpuieie, WL canes 
considered include: metal cask (stationary and transportable), con- 
crete cask (silo), concrete cask-in-trench, field drywell, tunnel 
drywell, open cycle vault, closed cycle vault, and tunnel rack vault. 
Using this normalized conceptual design information, the MRS con- 
cepts were evaluated and compared on the basis of their relative 
performance on seven criteria: flexibility, concept maturity, cost, 
environmental impacts, safety and licensing, socioeconomic im- 
pacts, and siting requirements. These seven criteria were judged to 
form a reasonable and complete basis for the evaluation of MRS 
concepts ability to satisfy the MRS mission requirements. 1 figure. 


268 nie 831217—, pp 110-112) Licensing consider- 
ations for monitored retrievable storage. Lowenberg, H.; 
Rouse, L.C. (Nuclear Regulatory Commission, Washington, 

DC). Feb 1984. NTIS, PC A19/MF A01. File Number 
T1I84009395. 


From 5. civilian radioactive waste management information 
ene ties, DL, Se. SS ne 
enactment of the Nuclear Waste Policy Act of 1982 
(NWPA) provided new perspectives on interim spent fuel storage 
and also introduced the possibility of long-term monitored retrieva- 
ble storage (MRS) of spent fuel and high-level waste by the Feder- 
al Government. In the case of interim storage, the Congress found 
that the owners of nuclear power reactors should have the primary 
responsibility for the interim storage of spent fuel by making use of 
existing storage and adding onsite capacity as required. Limited 
federal storage (not more than 1900 metric tons) is to be provided 
by DOE only if the owners cannot provide sufficient storage to 
maintain orderly reactor operation. In addition, DOE and NRC 
have the role of encouraging and expediting the use of existing 
storage ilities and any necessary additional storage capacity at 
reactor sites. With regard to long-term storage of spent fuel and 
high-level waste, the Congress found that MRS facilities are an 
Se tenn See nt ae Sa ae ee ane 
als. Accordingly, the NWPA directs DOE to proceed with the de- 
velopment of a proposal for construction of one or more MRS fa- 
cilities for consideration by Congress. The proposal is to be submit- 
ted by June 1, 1985. F Congesur deel eiieuanautly dheaiiee acer 


t information 
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struction of an MRS, the NWPA requires the MRS to be licensed 
by the NRC. 


269 (CONF-831217—, pp 121-134) Review and status 
of Nuclear R Commission regulations for disposal of 
high-level radioactive wastes. Bell, M.J. (Nuclear Regulatory 
Commission, Washi m, DC). Feb 1984. NTIS, PC A19/ 
MF AO1. File Number T184009395. 

From 5. civilian radioactive waste management information 
meetin, & Ww DC, USA (12 Dec 1983). 

Nuclear Regulatory Commission (NRC) promulgated 
regulations containing licensing procedures applicable to geologic 
repositories for disposal of high-level radioactive wastes (HLW) in 
February 1981. In June 1983, the NRC promulgated technical crite- 
ria for licensing disposal of HLW in geologic repositories. While 
these procedures and criteria are generally consistent with the pro- 
vision of the Nuclear Waste Policy Act of 1982 (NWPA), the 
Commission is reviewing these rules to determine if changes are 
needed. Areas where some amendments to these rules appear desir- 
able are as follows: criteria applicable to disposal of HLW in geo- 
logic repositories in the unsaturated zone, changes to the licensing 
procedures to conform to the procedures for selecting sites for re- 
positories in the NWPA, a review of the definition of HLW in light 
of the NWPA and changes to the Commission's rules for imple- 
menting National Environmental Policy Act in light of the NWPA. 
Commission plans for these proposed rulemakings are discussed. 
Commission plans for reviewing the DOE guidelines for selecting 
sites for characterization and development of repositories are also 
discussed. 


270 (CONF-831217—, pp 135-138) Department of 
Energy licensing strategy. Frei, M.W. (Dept. of Energy, 
Washington, DC). Feb 1984. NTIS, PC A19/MF AO1. File 
Number T184009395. 

From 5. civilian radioactive waste management information 
ating, Washington, DC, USA (12 Dec 1983). 

Department of Energy (DOE) is authorized by the Nu- 
clear Waste Policy Act of 1982 (Act) to site, design, construct, and 
operate mined geologic repositories for high-level radioactive 
wastes and is required to obtain licenses from the Nuclear Regula- 
tory Commission (NRC) to achieve that mandate. To this end the 
DOE has developed a licensing approach which defines program 
strategies and which will facilitate and ease the licensing process. 
This paper will discuss the regulatory framework within which the 
repository program is conducted, the DOE licensing strategy, and 
the interactions between DOE and NRC in implementing the strat- 
egy. A licensing strategy is made necessary by the unique technical 
nature of the repository. Such a facility has never before been li- 
censed; furthermore, the duration of isolation of waste demanded 
by the proposed EPA standard will require a degree of reliance on 
probabilistic performance assessment as proof of compliance that is 
a first of a kind for any industry. The licensing strategy is also 
made necessary by the complex interrelationships among the many 
involved governmental agencies and even within DOE itself, and 
because these relationships will change with time. Program activi- 
ties which recognize these relationships are essential for implement- 
ing the Act. The guiding principle in this strategy is an overriding 
commitment to safeguarding public health and safety and to pro- 
tecting the environment. 


(CONF-831217—, pp 139-159) Site characteriza- 
icensing 


tion reviews and preli 
H.J. (Nuclear Re 
Feb 1984. NTIS, 
T184009395. 
From 5. civilian radioactive waste management information 
hy DC, USA (12 Dec 1983). 
presentation focuses on the Nuclear Regulatory Com- 
mission (NRC's) site characterization reviews and the prelicensing 
consultation process which will establish what information is re- 
quired for licensing. These needs are described in the context of the 
adjudicatory hearing process that will be undertaken in connection 
with the construction authorization and the nature of NRC staff re- 
views that will be performed. The Department of Energy (DOE) 
will bear the burden of proof during formal hearings with discov- 
ery and cross examination of witnesses. NRC staff will review the 


consultation process. Miller, 
tory Commission, Washington, DC). 
PC A19/MF A0l. File Number 
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performance assessments produced by DOE and evaluate the reli- 
ability of the data submitted. The site characterization work is es- 
sentially exploratory in nature and has long lead times associated 
with the completion of testing. Therefore, the prelicensing consulta- 
tion and guidance process must start early and continue through 
the process of site investigation. The principal mechanism for preli- 
censing consultation between ies as provided for the NRC 
regulations and the Nuclear Waste Policy Act (NWPA) is the Site 
Characterization Plan submitted by DOE and the NRC analyses of 
it. The plan is to be a comprehensive scoping document identifying 
all potential licensing issues. Given the range in the levels of detail 
and variety of technical issues a variety of other mechanisms for 
consultation and guidance are described. These include technical 
meetings and NRC staff review of technical DOE documents, such 
as the environmental assessments which will support site screening. 
Finally, other features of prelicensing gui such as provisions 
for State, Tribal, and public involvement are described. Several 
major licensing issues which will have potential important effect on 
repository development and licensing schedules are reviewed. 


272 (CONF-831217—, pp 160-162) NRC high level 
waste regulatory research: purpose. = P.A.; Costanzi, 
F.A. (Nuclear Regulatory Commissi Washington, DC). 
Feb 1984. NTIS, PC A19/MF m*AOI. File Number 
TI84009395. 

From 5. civilian radioactive waste 
meeting; Washington, DC, USA (12 Dec 1983). 

The purpose of NRC’s high-level radioactive waste (HLW) 
regulatory research program, which was established to carry out 
research activities to enable the commission to have an independent 
capability for developing and analyzing the technical information 
needed to make licensing and regulatory decisions concerning pro- 
tection of the public health and safety and the environment, is re- 
viewed. Emphasis is placed on licensing and regulatory decisions 
concerning safe disposal of high-level radioactive waste in geologic 
repositories. The value of the contribution of the independent regu- 
latory research capability of the NRC in ensuring public confidence 
is stressed. 


tt information 


273 (CONF-831217—, pp 163-166) Overview and 
Energy 


po erly cag Pa guidelines. Hanlon, C. 
(Dept. of Ener nm, DC). Feb 1984. NTIS, PC 
A19/MF A01. ile Nambes 1184009395. 

From 5. civilian radioactive waste 

ing; Washington, DC, USA (12 Dec 1983). 

One of the initial requirements of the Nuclear Waste Policy 
Act of 1982 was the development of siting guidelines for use in the 
selection of repository sites. The key issues raised during the con- 
sultation process are summarized as follows: the use of NRC and 
EPA regulations; the application of the guidelines in the siting 
process; the structure and specificity of the guidelines; the relation- 
ship between system and technical guidelines; the use of the sys- 
tems approach in evaluating the overall performance of the reposi- 
tory system; the relative importance of individual guidelines; the 
degree of reliance placed on engineered barriers; impacts on the 
local population; impacts on the environment; protection of ground- 
water resources; and transportation. All of these issues were consid- 
ered in revising the guidelines, and the responses to them are sum- 
marized in general terms. 


tt information 


274 (CONF-831217—, pp 188-192) Overview of the 
proposed region-to-area screening methodology for the crys- 
talline rock project. Maiden, B.G. (Battelle Product Manage- 
ment Div., Columbus, OH). Feb 1984. NTIS, PC A19/MF 
A01. File Number TI84009395. 

From 5. civilian radioactive waste 
meeting; Washington, DC, USA (12 Dec 1983). 

This overview describes a methodology for performing the 
region-to-area screening for the Department of Energy’s (DOE's) 
Crystalline Rock Project (CRP). This region-to-area screening will 
narrow the geographic focus of the CRP and 17 states in three re- 
gions of the US to 15 to 20 candidate areas that will be the subject 
of more detailed characterization. The methodology described was 
developed to reflect the desirable characteristics of areas where the 
likelihood of finding licensable sites is maximized. 


tt information 
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(CONF-831217—, pp 193-195) Status of geohy- 
ee edie aie ieee sae 
high-level radioactive waste. Bedinger, M.S.; Sargent, 
, W.H. (Geological Survey, Denver, CO). Feb 

1508" NTI PC A19/MF A01. File Number T184009395. 
_ From 5. civilian radioactive waste it information 

bet apy ap de tape (12 Dec 1983). 
the Basin and Range Province by the US Geo- 
logical Survey a favorable environments for isolation of high- 
level radioactive waste began in 1981. The study is concerned with 
geologic and hydrologic factors, emphasizing the identification of 
environments that can provide multiple natural barriers to radionu- 
clide migration. The term multiple barriers includes man-made bar- 
riers and natural barriers in the form of specified hydrodynamic, 
geochemical, and geologic characteristics that would impede radio- 
nuclide transport. The natural barriers of most significance include: 
(1) a tectonic environment in which there is minimum hazard of in- 
creasing the mobility of the waste, increasing the rate of dissolution 
of waste, or i the rate of travel of waste from the reposi- 
tory; (2) a host medium of low permeability in the saturated zone 
or a host medium in an environment that limits accessibility of 
moisture to the waste in the unsaturated zone; (3) rocks with signif- 
icant sorptive capacity for radionuclides; and (4) a flow system 
with long traveltime from the repository to the accessible environ- 
ment. 


276 (CONF-831217—, pp 196-197) Feasibility study of 
= pine sarc rocks as a potential environment for a high- 
radioactive-waste repository. Trask, N.J.; Davis, R.W. 

(Geolo ical Survey, Reston, VA). Feb 1984. NTIS, PC 
A19/MF A01. File Number T184009395. 

From 5. civilian radioactive waste 
meeting; Washington, DC, USA (12 Dec 1983). 

A geologic isolation system involving a crystalline host rock 
overlain by a porous medium aquifer containing non-potable water 
which in turn is overlain by a shale confining layer appears to be a 
feasible concept for high-level, radioactive-waste isolation in parts 
of the eastern United States. Additional work would need to be 
done to determine if any areas suitable for additional study are 
present within those subregions where the concept appears tc be 
broadly feasible. 


tt information 


277 (CONF-831217—, pp 199-205) Survey of foreign 
terminal radioactive waste storage programs. Harmon, K.M. 
(Pacific Northwest Lab., Richland, bate “i. 1984.” NTIS, 
PC A19/MF A0O1. File Number T184009 
From 5. civilian radioactive waste ve ll information 
ning ee DC, USA (12 Dec 1983). 
late 1976, a small group at Northwest Labora- 
tory (PNL) has attempted to track for DOE the radioactive waste 
management programs of other countries, as an aid to DOE in 
planning for US participation in international information exchange 
activities. A report summarizing our ing of waste reposi- 
tory development programs in WOCA (World Outside Centrally 
Planned Economics Area) countries was presented at the 1982 
Annual NWTS information meeting. This paper is an update of that 
report. 5 tables. 


278 (CONF-831217—, pp 206-211) NEA seabed pro- 
gram: US role. Boyer, D.G. t. of Energy, Albuquerque, 
NM). Feb 1984. NTIS, PC A1l9/MF AOl1. File Number 
T184009395. 
From 5. civilian radioactive waste management information 
———— Washington, DC, USA (12 Dec 1983). 
erence seabed disposal concept includes the transport 
by rail or ye of solidified reprocessed high-level radioactive 
wastes or spent nuclear fuel elements in shielded shipping casks to 
port facilities. At the port facilities the waste packages are prepared 
for burial in the stable sediments of the deep ocean floor and placed 
on ocean transport and emplacement ships. The ships transport the 
wastes to the subseabed repository site. At the site the specially de- 
signed waste containers are buried tens of meters into the red clay 
sediments, located near the center of stable tectonic plates of the 
ocean floor, under the hub of a surface circulating water mass, 
away from shipping lanes, communication cables, and in areas low 
in natural resources. Following emplacement, the subseabed reposi- 
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tory site is monitored to assure correct emplacement and to take 
corrective actions if necessary. Areas of both the North Pacific and 
North Atlantic are being assessed as candidate seabed repository 
sites. 7 figures. 

pp 212-213 


279 (CONF-831217—, ) Coordinating 
status. Strahl, J.F. Feb 1984. 


Group on Geological 
NTIS, PC A19/MF AO. File a T1I84009395. 
From 5. civilian radioactive waste management information 


using Washington, DC, USA (12 Dec 1983). 
Stripa Project includes a number of studies of an aban- 


doned iron mine in central Sweden. A granite formation adjacent to 
the ore excavation at a depth of 350 meters has horizontal tunnels 
suitable for experimental investigations, including geological and 
hydrological studies, studies of rock mechanics and studies on engi- 

neering aspects of radioactive waste emplacement, radionuclide mi- 
eae and transport, fracture flows, and methods for sealing bore- 
holes and shafts. The ISIRS project includes the development of 
computer data storage systems for the results of radionuclide sorp- 
tion studies; and the preparation of technical reports. 


280 (CONF-831217—, pp 227-230) US joint programs 
with Sweden and Canada: crystalline rock. Robinson, R.A.; 
Bulut, N. Feb 1984. NTIS, PC A19/MF AO1. File Number 
184009395. 

From 5. civilian radioactive waste management information 
meetin, % hag wee gton, DC, USA (12 Dec 1983). 

key objectives of th E waste management program 

in pursuing cooperation or exchange activities with other countries 
are: to cooperate with and provide technical assistance to non-nu- 
clear weapon states in the field of spent fuel storage and disposal in 
accordance with the Nuclear Waste Policy Act of 1982, Sec. 223; 
to promote international consensus on the disposal and isolation of 
high-level nuclear wastes; to secure access to facilities, equipment, 
information, and unique capabilities of the other countries; to secure 
independent studies and reviews needed for increasing confidence 
in National Waste Terminal Storage (NWTS); to respond to US 
government international commitments; and to satisfy the Congress 
and others that reasonable effort is made to avoid excessive or un- 
warranted duplication of research and development efforts of other 
nations. 


281 (CONF-831217—, pp 231-237) Radioactive waste 
Agency. 


t activities of the OECD Nuclear Energy 
Johnston, P.D. (OECD Nuclear Energy Agency, Paris, 
France). Feb 1984. NTIS, PC A19/MF A0Ol1. File Number 
TI84009395. 
From 5. civilian radioactive waste management information 
Washington, DC, USA (12 Dec 1983). 

"Fine objectives of the Organisation for Economic Co-oper- 
ation and Development (OECD), which groups most of the devel- 
oped countries of the world, are to promote high economic growth 
and a rising standard of living in Member countries while contribut- 
ing to the economic development and the expansion of world trade 
on a multilateral basis. International co-operation in nuclear energy 
activities takes place through the OECD Nuclear Energy Agency 
(NEA) in which a total of 23 countries now participate: Australia, 
Canada, Japan, the United States, in addition to all the European 
Member countries of OECD. The Commission of the European 
Communities also takes part in the work of NEA. One of the pri- 
mary objectives of the NEA is to promote co-operation between its 
Member governments on the safety and regulatory aspects of nucle- 
ar development. This is achieved by encouraging harmonization of 
governments’ regulatory policies and practices in the nuclear field, 
with particular reference to the safety of nuclear installations, pro- 
tection of many against ionizing radiations, radioactive waste man- 
agement, and nuclear third party liability and insurance. 


282 (CONF-831217—, pp 238-242) IAEA oes man- 
agement activities. Hirling, J. (International Atomic 
Agency, Vienna, Austria). Feb 1984. NTIS, PC AIo/ME 
A01. File Number T184009395. 

From 5. civilian radioactive waste management information 
i Washington, DC, USA (12 Dec 1983). 

increasing ind use of nuclear power for electricity 

production will lead to increased quantities and activity of radioac- 
tive wastes that must be safely managed and disposed of in a 
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manner that ensures the protection of man and his environment. 
The IAEA will continue to provide a suitable forum for exchange 
of waste management information among its Member States and the 
interested international organizations to help achieve this goal. The 
Agency will continue its activities to collect, review and dissemi- 
nate up-to-date information; develop guidelines and support re- 
search in various areas including in the field of handling, treatment 
and conditioning of all king of radioactive wastes, underground dis- 
posal of wastes as well as the environmental aspects of nuclear fa- 
cilities. The Agency welcomes suggestions and inputs from experts 
on new initiatives or changes in the program direction to enable the 
Agency to serve better the interests of its Member States. 


283 (CONF-831217—, pp 243-244) Environmental as- 
sessments required to support nomination of sites. Mussler, 
R.M. (Dept. t. of Energy, Washington, DC). Feb 1984. NTIS, 
PC A19/MF AO0O1. File Number T1I84009395. 

_ From 5. civilian radioactive waste management information 


_ meeting; Washington, DC, USA (12 Dec 1983). 


e Nuclear Waste Policy Act of 1982 establishes a schedule 
for siting the nation’s first repository for nuclear waste and spent 
fuel. The Act assigns the primary responsibility for conducting this 
siting program to the Department ofEnergy. The provisions of the 
Act are reviewed, including six legal requirements that must be 
considered for each environmental assessment, each of which is dis- 
cussed in detail. 


284 (CONF-831217—, pp 245-247) Statutory environ- 
mental assessments under the Nuclear Waste Policy Act of 
1982: process, content and status. Burton, E.S. - 1984. 
NTIS, PC A19/MF A0O1. File Number TI84009395 
From 5. civilian radioactive waste management information 
oe DC, USA (12 Dec 1983). 
ures are outlined that will be used by the Department 
of Energy in the Selection of a site for the first radioactive waste 
storage facility to be built for high-level radioactive wastes and 
spent fuel elements. Key elements in the site selection process are 
discussed that were applied to nine potentially acceptable sites that 
reduced the number to five nominated sites and finally will result in 
the recommendation of one of three characterized sites for con- 
struction of the repository. The role of the siting guidelines in pre- 
paring the environmental assessment and site characterization analy- 
sis are discussed. 


285 (CONF-831217—, pp 254-256) WMPO project 
issues and public concerns. Vieth, D.L. (Dept. of Energy, 
Las Vegas, NV). Feb 1984. NTIS, PC A19/MF AO1. Fiie 
Number T184009395. 

_ From 5. civilian radioactive waste management information 
mi ; Washington, DC, USA (12 Dec 1983). 

ie Governor of Nevada was notified in 1983 that the 

Yucca Mountain site is a potentially acceptable site for a nuclear 
waste storage site. A series of public hearings held produced nearly 
400 comments on issues concerning the site nomination. Areas of 
primary public concern are the impact of the proposed nuclear site 
on tourism, transportation, and socioeconomic impact on adjacent 
communities. Results of recent studies showed no impact of high- 
level waste transport on tourism in the Las Vegas area and on anal- 
ysis of data accumulated over the 25 to 30 years that high-level ra- 
dioactive wastes have been transported on Nevada highways 
showed that no one has been evacuated from their home as the 
result of an accident involving radioactive waste. A comparison of 
the possible effects of construction of a nuclear waste storage facili- 
ty at the Yucca mountain site with the effects of Nevada Test Site 
indicate that the impact on communities will be minimal. 


286 (CONF-831217—, pp 307-312) Overall systems 
considerations in nuclear waste and handling. 
Conner, C.W. (Dept. of Energy, Washington, DC). Feb 
1984. NTIS, PC A19/MF AO1. File Number T184009395. 
From 5. civilian radioactive waste management information 
nonng, ington, DC, USA (12 Dec 1983). 
individual components of nuclear waste management 
systems are not new concepts in themselves, but the combination of 
these components into an interrelated system is unique. Research on 
geologic disposal in various media has been going on for several 
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years. Interim retrievable storage facilities have also been studied. 
At-reactor storage, until recently, has focused upon pool storage. 
Not much research has been done on dry storage at reactor sites. 
There have been some shipments of spent fuel but not of the magni- 
tude envisioned by the NWPA. The unique features of the system 
as identified in the NWPA are the interrelationships between the 
various components and the various scenarios that are possible. 
Each of these system components has its own requirements for 
waste packaging and handling, which are reviewed briefly. 


287 (CONF-831217—, pp 313-316) Regulatory issues 
in performance assessment for high level waste. Ornstein, 
P.M.; Knapp, M.R.; Belote, J.C. Feb 1984. NTIS, PC A19/ 
MF AOI. File Number T184009395. 


From 5. civilian radioactive waste management information 


a DC, USA (12 Dec 1983). 


containment requirements in the proposed Environmen- 

tal Protection Agency (EPA) High-Level Waste (HLW) standards 
are closely linked to probabilistic risk analyses (PRA). However, it 
is not clear that there is a consensus in the geologic community that 
such analyses are feasible. This report briefly reviews the way in 
which the Nuclear Regulatory Commission (NRC) staff considers 
that PRA is likely to be applied to the containment requirements 
and identifies several potentially divergent views which a Depart- 
ment of Energy (DOE) license application may be forced to recon- 
cile. 6 figures. 
288 (CONF-831217—, pp 404-408) Repository con- 
struction management and quality assurance. Hood, F.C. 
(Parsons-Redpath, Columbus, OH). Feb 1984. NTIS, PC 
A19/MF AOl1. File Number T184009395. 

From 5. civilian radioactive waste management information 

W: USA (12 Dec 1983 

— poo ptt de rather ng management 
is key to an efficient construction management operation. Develop- 
ment of contingency plans to deal with unexpected adverse condi- 
tions, e.g., brine pockets during mining operations, are an integral 
part of the management program to ensure project safety, quality, 
cost, schedule and environmental objectives are met. A viable qual- 
ity assurance program with active management support will opti- 
mize management effectiveness in reaching project goals. With ade- 
quate planning and perceptive application of the proper manage- 
ment controls, Quality Assurance becomes an essential ingredient 
for efficiently managing a job because it has been built into the 
management system rather than being an uninvolved peripheral 
entity. 6 references, 3 figures. 


289 (CONF-831217—, pp vp) Evaluation of prediction 


uncertainty in performance assessment: far field flow at 
bedded salt sites. Wilson, J.L.; Harper, W.V. INTERA En- 
vironmental Consultants, Inc., Houston, TX). Feb 1984. 
NTIS, PC A19/MF A0O1. File Number T184009395. 
From 5. civilian radioactive waste management information 
ag DC, USA (12 Dec 1983). 
itivity and uncertainty evaluations are important compo- 
nents of radioactive waste repository performance assessment. Far 
field groundwater flow is one of the most critical areas of applica- 
tion for these evaluations, in which the uncertainty of predictions 
of radionuclide travel paths and travel times from the repository to 
the accessible environment must be explicitly evaluated. The math- 
ematical models commonly used to assess performance can be 
modified or augmented in order to account for uncertainty in their 
parameters, as well as the conceptualization of repository and natu- 
ral systems that they embody. These approaches have value in site 
characterization, as well as performance assessment. Systematic un- 
certainty analyses aid the synthesis of available data, leading to im- 
proved models and parameter estimates. By explicitly accounting 
for data uncertainty and the sensitivity of performance measures to 
that uncertainty, the analyses can be used to guide future data gath- 
ering efforts. Finally, the analyses provide quantitative estimates of 
performance uncertainty, permitting a ready evaluation of the abili- 
ty to perform reliable performance assessment. First order, second 
moment approaches are illustrated by application to far field flow 
in aquifers near potential bedded salt repository sites. The input to 
the models includes estimates of parameters, their uncertainty, and 
their cross and spatial correlation. The outputs include typical flow 
predictions and their uncertainties expressed as covariances. Fur- 
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thermore, field observations of potentiometric head are used to im- 
prove the parameter estimates, by accounting for parameter uncer- 
tainties and the sensitivity of the head to parameters. Extensions of 
the approach to travel path and travel time uncertainty calcula- 
tions, and the relative roles of first order and systematic multiple 
run approaches are discussed. 6 figures. 


290 (DOE/AL/05346—T1) Waste Isolation Pilot Plant 
project progress report for month June 30, 1984. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). 1984. 
Contract AC04-78AL05346. 8p. (WIPP-DOE—201). NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE85001479. 

Progress in the site construction and the design and engi- 
neering of the Waste Isolation Pilot Plant is reported. Technical 
and institutional activities and scientific and experimental studies 
are summarized. 


291 (DOE/NV/10162—13) Site characterization in 
connection with the low level defense waste management site 
in Area 5 of the Nevada Test Site, Nye County, Nevada. 
Final report. Case, C.; Davis, J.; French, R.; Raker, S. 
(Nevada Univ., Reno (USA). Water Resources Center). Sep 
1984. Contract AC08-81NV10162. 147p. NTIS, PC A07/ 
MF AOI; 1; GPO Dep. File Number DE85000286. 

The Site Characterization Report for the Defense Low 
Level Waste Management Site (RWMS) in Area 5 of the Nevada 
Test Site deals with the FY80-FY84 DRI activities. The areas that 
have been studied include geology, hydrology, unsaturated flow, 
soil and soil water chemistry, flood hazard, and economics-demo- 
graphics. During this time the site characterization effort focussed 
on the following items as requested by NVO: geological and hydro- 
logical limitations to greater depth disposal of radioactive waste; 
potential for tectonic, seismic or volcanic activity (extent and fre- 
quency which these processes significantly affect the ability of the 
disposal operation to meet performance objectives); the possibility 
of groundwater intrusion into the waste zone, and its significance; 
topography of the RWMS with significance to drainage and flood 
potential (100-year flood plain, coastal high-hazard area or wet- 
land); upstream drainage which may require modification to avoid 
erosion; population growth and future development; and the pres- 
ence or absence of economically significant natural resources 
which, if exploited, would result in failure to meet performance ob- 
jectives. The items mentioned above are dealt with in the descrip- 
tion of activities and results in the body of the report. Extensive 
references, 32 figures, 20 tables. 


292 (DP—1692) Selection and development of air-in- 
jected frit slurry blasting for decontamination of DWPF can- 
isters. Ward, C.R. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1984. Con- 
tract AC09-76SR00001. 33p. NTIS, PC A03. A01; GPO 
Dep. File Number DE85001517. 

Canisters of waste glass produced in the Defense Waste 
Processing Facility at the Savannah River Plant will be decontami- 
nated by air-injected frit slurry blasting. The byproduct of this op- 
eration, contaminated frit slurry, will be used as part of the feed 
stock for the glass-making process. Therefore, no secondary waste 
will be created. Scouting tests of four different frit blasting tech- 
niques were conducted by the Savannah River Laboratory. The 
techniques investigated were dry blasting, direct pump slurry blast- 
ing, air-aspirated slurry blasting, and air-injected slurry blasting. 
The air-injected slurry blasting technique was chosen for develop- 
ment, based on results of these scouting tests. A detailed develop- 
ment program was undertaken to optimize the air-injected frit 
slurry blasting process. 3 references, 28 figures. 


293 (EPRI-NP—3655) Disposal of radioactive decon- 
tamination solution wastes. Final report. Miller, A.D.; 
Turney, J.H.; Leventhal, L. (Impell Corp., Walnut Creek, 
CA (USA); EAL Corp., Richmond, CA (USA)). Sep 1984. 
134p. Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303. File Number T185920090. 

Recent regulations are focusing more attention on the non- 
radioactive aspects of radioactive waste. Decontamination of oper- 
ating facilities as a precursor to decommissioning is becoming a 
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more significant source of low-level waste. This study examined the 
chemical and biological hazards of over 50 decontamination proc- 
esses. Seventeen of the most prominent processes were examined in 
detail. The chemical and biological hazards of those seventeen are 
presented in this report. Waste processing options have been exam- 
ined and the most viable options are discussed in this report. 59 ref- 
erences, | figure, 20 tables. 


(EWE-FWM—06-2518) Development of vault 


generating radioactive wastes. (El 
Services Ltd., Horsham (UK)). Oct ‘: ree 
BYVACTNEWE 3)" NTIS (US Sales Only), PC 
MF AO1. File Number DE84703581. 

The computer model VERMIN has been developed to simu- 
late the post closure time dependent behaviour of the vault section 
of a Land 3 and a Land 2 type repository. Development was car- 
ried out within the constraints of the computer code SYVAC. 
Son cami ee tain tae mona ed ae 

the source term for that code. A number of concep- 
‘iain for different geological conditions were produced and 
to develop the model. Unlike SYVAC, the boundary of the 
it was considered to be at the interface between the damaged 
rock zone and the undamaged host rock. VERMIN treats the vault 
as a series of engineered barriers namely: waste matrix, waste pack- 
backfill material liner and the damaged rock zone. For the 
Land 3 repository, the vault was considered to be fully saturated 
and consequently corrosion, leading to eventual package failure, 
will occur. VERMIN allows for package failure and subsequent 
leaching and then calculates the migration of nuclides from within 
the vault out to its boundary. One dimensional advection and two 
dimensional diffusion/dispersion are modelled allowing for retarda- 
tion due to sorption radionuclide saturation and radionuclide decay. 
Radioactive decay chains up to eight members can be modelled by 
VERMIN. 


295 (HEDL—7376-Rev.1) Conceptual design report for 

a remotely operated cask handling system. Revision 1. Yount, 
J.A.; Berger, J.D. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Sep 1984. Contract AC06- 
76FF02170. 200p. (TTC—0449-Rev.1). NTIS, PC A09/MF 
A01; 1; GPO Dep. File Number DE85001194. 

Recent advances in remote handling utilizing commercial ro- 
botics are conceptually applied to lowering operator cumulative ra- 
diation exposure and increasing throughput during cask handling 
operations in nuclear shipping and receiving facilities. Revision 1 
incorporates functional criteria for facility equipment, equipment 
technical outline specifications, and interface control drawings to 
assist Architect Engineers in the application of remote handling to 
waste shipning and receiving facilities. The document has also been 
updated to show some of the equipment used in proof-of-principle 
testing during fiscal year 1984. 10 references, 50 figures, 1 table. 


296 (HEDL—7465) Man/machine interface for a nu- 
clear cask remote handling control station: system design re- 
quirements, Clarke, M.M.; Kreifeldt, J.G.; Draper, J.V 
(Clarke Ambrose, Inc., Knoxville, ™ (USA)). 9 Jul 1984. 
Contract AC06-76FF02170. 91p. (TTC—0499). NTIS, PC 
A05/MF A01; GPO Dep. File Number DE85000256. 

Design requirements are presented for a control station of a 
proposed semi-automated facility for remote handling of nuclear 
waste casks. Functional and operational man/machine interface: 
controls, displays, software format, station architecture, and work 
er en ee ie een eee 

sensing systems in the cask handling areas. 18 references, 9 
home 12 tabl tables. 


297 (OS-Rep—166) King’s Trough Flank: geological 
and geophysical investigations of its suitability for high-level 
radioactive waste disposal. Kidd, R.B.; Searle, R.C.; Weaver, 
er Jacobs, C.L.; Huggett, Q.J.; Noel, M.J.; Schultheiss, 

(Institute of Oceanographic Sciences, Godalming 
tuk) 1983. 99p. NTIS (US Sales Only), PC A A05/MF AO1. 
File Number DE84703522 

The King’s Trough Flank study area in the Northeast Atlan- 
tic Ocean was chosen in 1979 as a location at which to examine the 
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suitability of pelagic carbonate sequences for sub-seabed disposal of 
high-level radioactive waste. This report summarises investigations 
up to the end of 1982; following visits by four research ships to the 
area during which geophysical data and sediment samples were col- 
lected. The region is a characteristically rugged portion of the deep 
ocean floor with hills and scarps 10 to 30 km apart and slopes 
around the hills ranging from 18 deg to 30 deg. Areas of relatively 
smooth seafloor occur, however, up to 35 km across, where slopes 
no greater than 2 deg are recorded. At this stage an apparent dis- 
crepancy between the geophysical and sediment core data leaves 
some uncertainty regarding the stability of the sediment cover and 
the likelihood of current erosion in these areas. The general suit- 
ability of the area is discussed by comparing our present geological 
and geophysical data with the set of ‘desirable characteristics’ for a 
sub-seabed disposal site first outlined in 1979. The difficulties in- 
volved in extrapolating findings from presently-sampled depths of 
up to 10 metres to depths envisaged for shallow waste disposal are 
emphasised. 


298 (JAERI-M—83-011) Development of pees 
method: partitioning test with nuclear fuel re 

prepared at PNC, 1. Kubota, Masumitsu; Yamaguchi, oe 

Okada, Kenzo; Morita, Yasuji; Nakamura, Haruto. (Japan 

Atomic Energy Research Inst., Tokyo). "Feb 1983. 21p. an 

Japanese). NTIS (US Sales Only), PC A02/MF AOI. File 

Number DE84703579. 

The partitioning has been developed under the concepts of 
separating transuranium elements, Sr and ™7Cs from a high level 
fuel reprocessing waste, and then transmuting transuranium ele- 
ments to fission products with fast neutron and fixing ®Sr and 
187Cs as mineral like compound more stable than glass. The present 

describes results of the partitioning test initiated in May of 
1982 with about 2 1 (-- 23 Ci) of the fuel reprocessing waste pre- 
pared at PNC. Transuranium elements which are the first objective 
in the partitioning could be separated in the yield over 99.9 %, and 
Sr and 4°7Cs over 99.99 %. These results were almost consistent 
with those of the partitioning tests with a simulated fuel reprocess- 
ing waste and the actual waste obtained by the fuel reprocessing 
test at JAERI in 1968. The partitioning test with about 18 1 (-- 210 
Ci) of the fuel reprocessing waste prepared at PNC is now in 
progress. 


299 (JAERI-M—83-076) Progress report on safety re- 
search of high-level waste management for the period April, 
fg ecg Boe Nakamura, Haruto; Tashiro, Shingo 
(eds.). (Japan Atomic Energy Research Inst., Tokyo). 5 
1983. 77p. NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE84703580. 

Main results obtained on Safety Research of High-Level 
waste Management in 1982 were editted. 1) The leaching mecha- 
nisms of the vitrified waste were studied to estimate the leach rate 
in disposal condition. 2) For the safety assessment of storage and 
disposal of the returning waste resulted from overseas reprocessing, 
properties of the glass simulating the composition by COGEMA 
are being measured. 3) In order to assess the integrity of the reposi- 
tory, influence of heat on the characteristics of rock mass and 
buffer materials was studied in underground drift. And also the re- 
tardation mechanism of the leached elements by rock mass was dis- 
cussed. 4) The construction of Waste Safety Testing Facility 
(WASTERF) was completed, and vitrification test and near-field test 
using large radiation sources were initiated. 


tritiated waste waters with cements. Koester, R.; 
Graebner, H. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Nukleare Entsorgungstechnik; 
Kernforsch trum Karlsruhe G.m.b.H. (Germany, 
F.R.). Hauptabteilung Ingenieurtechnik; Kernforschungszen- 
trum Sethu G.m.b.H. (Germany, F.R.). Projekt Wieder- 
aufarbei und Abfallbehandlung). May 1984. 4lp. (In 
German). (PWA—16/84). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE84752253. 

Investigations on the T release from hulls or hull products 
via the gas phase, at the present state of knowledge, permit the 
conclusion that the T release from the packages is acceptable even 


300 (KFK—3675) Conditioning of cladding hulls and 
hydraulic 





in a mined repository. The release of T from the hull-cement-prod- 
ucts into the aqueous phase is very small, in spite of the thermody- 
namic instability of the cementitious product in quinary brine with 
its high content of magnesium chloride. Also the actinides and fis- 
sion products exhibit small release rates as proved by measuring 
leach rates in water, saturated NaCl solution and quinary brine for 
up to two years. Tritiated cement products with high water loads 
show no good product characteristics; their partial water vapor 
pressure, for instance, is only one third of that of pure water; also 
the leach behavior in water and brine is poor. Regarding the short 
half-life of T it is therefore proposed to realize the barrier function 
of the package essentially by means of a container. This is techni- 
cally feasible, considering the experiences gained in conditioning, 
intermediate storage, transport and final disposal of low activity 
waste drums, and requires mainly an adaption to the special condi- 


301 (LA-UR—84-2893) Technology development for 
the design of shallow land burial facilities at arid sites. 
Nyhan, J.W.; Abeele, W.V.; Cokal, E.J.; Perkins, wr 
Lane, L.J. (Los Alamos National Lab., NM (USA); Soil 
Conservation Service, AZ (USA). Southwest 
Rangeland Watershed Research Center). 1984. Contract W 
7405-ENG-36. 23p. (CONF-8409115—4). NTIS, PC ‘A02/ 
MF A01; GPO Dep. File Number DE85002022. 

From 6. annual Low-Level Waste Management Program 
partici ts’ information meeting; Denver, CO, USA 11 1984). 

‘Foe (abd seesuth eouneia te involving f , 
ment for arid shallow land burial (SLB) sites is described. Field 
tests of biointrusion barriers at waste disposal sites and in experi- 
mental plots at Los Alamos are reported. Results of completed and 
on-going experiments with migration barriers for water and con- 
taminant movement are presented. An envelope wick experiment 
for subsurface water management is described, and preliminary 
field data are reported. An integrated field experiment was de- 
signed to test individual SLB component tests related to erosion 
control, biobarriers, and subsurface capillary and migration barriers, 
and the progress made in emplacing the experiment is presented. 
Efforts to utilize the field data collected to validate hydrologic 
models (TRACR3D) important to waste management strategies are 
also presented. 11 references, 14 figures, 1 table. 


302 (LA-UR—84-2894) Development of corrective 
measures technology for shallow land burial facilities at arid 
sites. Nyhan, J.W.; Abeele, W.V.; Perkins, B.A.; Lane, L.J. 
(Los Alamos National Lab., NM (USA); Soil Conservation 
Service, Tucson, AZ (USA). Southwest Water- 
shed Research Center). 1984. Contract W-7405-ENG-36. 
25p. (CONF-8409115—5). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85002021. 
From 6. annual Low-Level Waste Management Program 
pate 5 ncien Seen USA (11 Sep 1984). 
research program involving corrective measure 
technologies for arid shallow land burial (SLB) sites is described. 
Soil erosion and infiltration of water into a simulated trench cap 
with various surface treatments was measured and compared with 
similar data from agricultural systems across the United States. 
Field testing of biointrustion barriers at closed-out waste disposal 
sites at Los Alamos and in the experimental clusters are reported. 
The final results of an experiment designed to measure the extent of 
contaminant transport to the surface of a SLB facility, and the in- 
fluence of plants on this relationship, are presented. An experiment 
designed to determine the effects of subsidence on the performance 
of a cobble-gravel biobarrier system is described and current field 
data are presented. 11 references, 11 figures, 5 tables. 


303 (LBL—18270) Assessing the performance of geo- 
logic repositories for nuclear waste. Pigford, T.H. (Lawrence 
Berkeley Lab., CA (USA)). Aug 1984. Contract AC03- 
76SF00098. 7p. (CONF-840814—1; UCB-NE—4051). NTIS, 
PC A02/MF AOl1; 1; GPO Dep. File Number DE85001197. 
From Energy 84; Pasadena, CA, USA (19 A Fe ae 
Predictions of the rate of release of codinauctiies from 
gecleigun, thala eats et dataatiiead:tal aaeaiiiaten Gabe Madiaeaene 
logic transport to the environment, and their ultimate uptake by 
people are summarized. Both the details of performance assessment 
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and conclusions on performance are affected by what performance 
criteria are adopted. 9 references, 1 figure, 1 table. 


(MLM—3191(OP)) Wet offgas scrubbing for rad- 
a thermal processing. Klingler, L.M.; K.M. 
(Monsanto Research Corp., Miamisbur — (USA). 
Mound). 1984. Contract AC04-76DP00053. p. (CONF- 
8409160—1). NTIS, PC A02/MF AOI; Gro? Dep. File 
Number DE85002120. 
From European Communities/KEMA meeting; Arnhem, 
Netherlands (24 Sep 1984). 
Incineration development projects have been conducted at 
the US Department of Energy's Mound Facility for the past ten 


a i aqueous by-product stream - may 
i 'y cases be less important than the benefits the system offers. 
3 references, 1 figure, 3 tables. 


beer aa ry Waste Accountability, 

and Packaging segs cas — Jackson, J.A. 

ionsanto Research Corp., OH (USA). 

Mound). Sep 1984. Contract MACOLTE P0005S3. 276p. 

NTIS, PC Ai3/MF A0Ol1; 1; GPO Dep. File Number 
DE85001535. 


An overview of Mound’s WASP System is presented to 


cepts presented here in their own system; (2) they may, if they have 
an operating system compatible with that of Mound, implement the 
whole system intact at their own site; or (3) they may extract parts 
of the system for their own use. Mound will supply the source code 
for our programs to any site attempting to use the system intact. 
The main considerations in determining the of a spe- 
cific site are that it currently uses COBOL and MFS (IBM's Mes- 


grams could be converted without having to change the basic logic 
within them. 


306 (NUREG/CR—3900-Vol.1) Long-term perform- 
for high-level waste First 


packaging. 
-June 1984, Volume 1. 
). Columbus Labs., 
On (US! NTIS, PC A06/MF AO! - 


$5.00. ne eet 85900254. 
As part of the Nuclear Regulatory Commission's require- 
ment to assess the Department of Energy's application to construct 
ies for storing high-level radioactive waste, 
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ty may increase at expected repository temperatures. Results of the 
corrosion-modeling effort suggest that radiolysis may significantly 
affect general-corrosion kinetics. The water-radiolysis model was 
extended to account for more groundwater species and was used to 
predict the concentrations of two species in aqueous iron sulfate; 
results were compared with experimental data. A method was se- 
lected for performing uncertainty analyses of waste-package 
models. Integral experiments have been designed to address the 
combined effects of repository conditions on the waste package. 


307 (ORNL/NFW—82/37) ORNL nuclear waste pro- 

agh sagt r report for period ending September 30, 
1982. (Oak Ridge National Lab., TN (USA)). May 1983. 
Contract A IR21400. 340p. NTIS, PC A15/MF A011; 
1; GPO Dep. File Number DE84016535. 

Research progress is reported in 20 activities under the head- 
ings: spent fuels, defense waste management, commercial waste 
management, remedial action, and conventional reactors. Separate 
entries were prepared for each activity. 


308 (RHO-PB-SR—10-B-WM-Aug.84) repr ae 
ford Operations defense waste and 

monthly report, August 1984. (Rockwell International Corp. Co: 
Richland, WA (USA). Rockwell Hanford ms). 1984 
Contract AC06-77RL01030. 111p. NTIS, 06/MF AO|; 
1; GPO Dep. File Number DE85000557. 

The first single shell tank farm isolation was completed with 
the isolation of all 18 TX single-shell tanks. This effort was com- 
pleted about 5 weeks ahead of schedule. 242-A evaporator run 84-5 
continued during most of August. Difficulty in obtaining a homoge- 
neous evaporator feed delayed the planned completion of the first 
pass and the run was stopped to allow for scheduled evaporator 
maintenance and upgrade work. The evaporator campaign will 
resume in mid-September. The August throughput for Run 84-5 
was approximately 1.3 million gallons; the total FY 1984 evapora- 
tor throughput is approximately 21.1 million gallons with a waste 
volume reduction of 7.5 million gallons. Nineteen strontium cap- 
sules were stored in the WESF pool cell for a year-to-date total of 
154. Approximately 7000 gallons of interstitial liquid was pumped 
from BY Tank Farm saltwells in August. A total of 470,000 gallons 
of liquid has been pumped from single-shell tanks fiscal year-to- 
date. 


(RHO-PB-SR—10-B-WM-July-84) Rockwell Han- 
ford Operations defense waste and byproducts reer 
monthly report for July 1984. (Rockwell International ———P, 
Richland, WA (USA). Rockwell Hanford Operations). 
1984. Contract AC06-77RL01030. 113p. NTIS, PC AUG /MF 
A01; 1; GPO Dep. File Number DE85000558. 

Approximately 9000 gallons of interstitial liquid was pumped 
from BY Tank Farm saltwells. A total of 463,000 gallons of liquid 
has been pumped from single-shell tanks FYTD. Twenty-one stron- 
tium capsules were stored in the WESF pool cell for a year-to-date 
total of 135. Twenty acres of the B-3 ditches were surface stabi- 
rion areas the B-3 ditches. A total of 149 acres of outdoor 


eres the evaporator will be down for an peter two-week 
maintenance outage. The conceptual design report for Project B- 
492, Shallow Land Disposal Site, was issued. Definitive design by 
Kaiser Engineers Hanford is continuing. The first design package 


(RHO-PB-SR—10-B-WM-June-84) Rockwell 

defense waste and byproducts manage- 

monthly report for June 1984. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford e 
ations). Jun 1984. Contract AC06-77RL01030. 1 S, 
PC A06/MF A0O1; 1; GPO Dep. File Number D 5000553. 
Thirty strontium capsules were stored in the pool cell in 

June for a year-to-date total of 114. This establishes a new monthly 
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strontium capsule production record. Approximately 15,000 gallons 
of interstitial liquid was jet pumped from BY Tank Farm saltwells 
during June. A total of 454,000 gallons of liquid has been pumped 
from single-shell tanks FYTD, surpassing the total fiscal year plan 
and milestone of 450,000 gallons. Tanks 112-BY, 203-B and 204-B 
were declared Interim Stabilized in June. Twelve single-shell tanks 
have been declared stabilized FYTD; 73 of 149 total single-shell 
tanks have been stabilized since the start of the program. 242-A 
Evaporator Run 84-5 continued during the month of June. The 
June throughput for Run 84-5 is approximately 2.4 million gallons. 
The FYTD 1984 Evaporator Campaign throughput through June 
30 is approximately 16.4 million gallons. Four-tenths MCi of stron- 
tium was purified for the month of June for a fiscal year-to-date 
total of 11.2 MCi. Twenty-eight acres of the B-3 ditches and the U- 
14 ditch were released from radiological posted status. A total of 
129 acres of outdoor radiation areas has been surface stabilized 
fiscal year-to-date versus an annual goal of 75 acres. The first two 
primary tank domes were set in place at the new AP Tank Farm. 
Project B-340, AP Tank Farm, remains slightly ahead of the con- 
struction schedule. 


311 (RHO-RE-ST—14P) Solubilities of sodium nitrate, 
sodium nitrite, and sodium aluminate in simulated nuclear 
waste. Reynolds, D.A.; Herting, D.L. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Op- 
erations). 1984. Contract AC06-77RL01030. 46p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85002178. 
Solubilities were determined for sodium nitrate, sodium ni- 
trite, and sodium aluminate in synthetic nuclear waste liquor. Solu- 
bilities were determined as a function of temperature and solution 
composition (concentrations of sodium hydroxide, sodium nitrate, 
sodium nitrite, and sodium aluminate). Temperature had the great- 
est effect on the solubilities of sodium nitrate and sodium nitrite and 
a somewhat lesser effect on sodium aluminate solubility. Hydroxide 
had a great effect on the solubilities of all three salts. Other solution 
components had minor effects. 2 references, 8 figures, 11 tables. 


312 (SAND—84-0224) Analysis of rock bolt material 
failures at the WIPP site. Lucas, J.P. (Sandia National 
Labs., Albuquerque, NM (USA)). Sep 1984. Contract 
AC04-76DP00789. 40p. NTIS, PC A03/MF A6C!; 1; GPO 
Dep. File Number DE85001391. 

The report describes an investigation conducted on rock bolt 
material (AISI 1040 plain carbon steel), as called for in ASTM F- 
432. Failure analysis was performed on rock bolts that failed in- 
service, and mechanical tests were conducted on rock bolt materi- 
als in a simulated WIPP environment. The mechanical tests results 
indicate that fracture was environmentally assisted. Strong evidence 
indicated that hydrogen embrittlement influenced the fracture 
mechanisms. In the most agressive test environment, the ductility 
loss during sustained-load tensile testing was large. Such ductility 
loss was attributed to embrittlement caused by the absorption of hy- 
drogen. 10 references, 17 figures, 8 tables. 


313 (USGS-OFR—84-524) Index to published geologic 
maps in the region around the potential Yucca Mountain nu- 
clear waste repository site, southern Nye County, Nevada. 
Fouty, S.C. (comp.). (Geological Survey, Menlo Park, CA 
(USA)). 1984. Contract AI08-78ET44802. 34p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE85000260. 

Yucca Mountain, located in southern Nye County, Nevada is 
currently being investigated as a potential site for an underground 
high-level radioactive waste repository. The series of index maps 
presented in this report provide an up-to-date reference of pub- 
lished geologic maps covering the Candidate Area. The published 
maps range in scale from 1:1200 through 1:700,000 and includes 
maps published by the USGS, state and commercial organizations, 
universities, and professional societies. USGS open-file maps also 
are shown, but no attempt is made to include open-file material of 
other organizations. Ph.D dissertations pertaining to the area are 
not shown on the maps but are listed in Appendix A. 
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314 (WINCO—1015) Off-gas monitoring technology 
applicable to nuclear fuel reprocessing plants. Fernandez, 
S.J.; McManus, G.J. (Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls (USA)). Sep 1984. Contract ACO07- 
841D12435. 229p. Lats PC All/MF AOl; 1; GPO Dep. 
File Number DE85000194 

The Effluent Monitor Tests Program was a research and de- 
velopment program funded by the Airborne Waste Management 
Program Office lasting from FY-1977 through FY-1984. This docu- 
ment is the final report of this program and describes the develop- 
ment of a HEPA filter efficiency monitor and continuous monitors 
for Pu, *H, *C, *Kr and '°I. 82 figures, 55 tables. 


315 Data base for nuclear waste disposal for tempera- 
tures up to 300°C . Phillips, S.L.; Silvester, L.F. (Lawrence 
Berkeley Lab., CA (USA)). High Temperatures - High Pres- 
sures; 16: No. 1, 81-91(1984). (CONF-820985—). 

From 8. European conference on thermophysical properties 

- high temperatures high pressures; Baden-Baden, F.R. Germany 
(27 Sep 1982). 

A computerized data base is compiled of evaluated thermo- 
dynamic data for aqueous species associated with nuclear waste 
storage. The data are organized as hydrolysis and formation con- 
stants, solubilities of oxides and hydroxides, and as Nernst poten- 
tials. Emphasis in this paper is on stability constants. Coefficients 
are given to calculate stability constants at various ionic strengths 
and to high temperatures. Results are presented as tables for select- 
ed species including uranium, amorphous silica, and actinides. 


316 (WH-Trans—512) Facility for concreting radioac- 
tive wastes in waste drums. Hoehlein, G.; Hempelmann, W.; 
Waldemmeier, G. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.)). Feb 1982. Translation of 
German Patent Application 0,031,879, 1980. 9p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85900001. 

The present invention relates to a facility for concreting of 
radioactive wastes in waste drums, where the mixing components 
are passed into the drum and the formation of concrete takes place 
directly after mixing in it, with a shielded and alpha-tight cell, to 
which the loading opening of the empty drum can be connected by 
means of an opening in the cell floor and where the opening can be 
closed by means of a rotatable double cover. In a shielded cell 
there projects from the upper side a hollow shielded cylinder in the 
interior of which are located the mixing tools in the order as with- 
drawn from the drum. These mixing tools can be lowered down- 
wards into the drum out of the cylinder for the mixing process and 
can be raised into it again and for this purpose there is mounted in 
the cylinder a vertically sliding shield plate on which rests the 
drive for all the mixing tools. 
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REFER ALSO TO CITATION(S) 053000266, 267, 283, 284, 287, 291, 301, 
302, 303, 307, 326, 327 


317 (ANL—84-13) Mathematical modeling and evalua- 
tion of radionuclide parameters from the ANL Lab- 
oratory Anaiog Program. Chen, B.C.J.; Hull, J.R.; Seitz, 
M.G.; Sha, WT: Shah, V.L.; Soo, S.L. ’ (Argonne National 
Lab., IL (USA)). Jul 1984. Contract W-31-109-ENG-38. 
32p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85000782. 

Computer model simulation is required to evaluate the per- 
formance of proposed or future high-level radioactive waste geo- 
logical repositories. However, the accuracy of a model in predict- 
ing the real situation depends on how well the values of the trans- 
port properties are prescribed as input parameters. Knowledge of 
transport parameters is therefore essential We have modeled 
ANL’s Experiment Analog Program which was designed to simu- 
late long-term radwaste migration process by groundwater flowing 
through a high-level radioactive waste repository. Using this model 
and experimental measurements, we have evaluated neptunium 
(actinide) deposition velocity and analyzed the complex phenomena 
of simultaneous deposition, erosion, and reentrainment of bentonite 
when groundwater is flowing through a narrow crack in a basalt 
rock. The present modeling demonstrates that we can obtain the 
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values of parameters, as added information without any 
additional cost, from the available measurements of laboratory 
analog experiments. 8 figures, 3 tables. 


318 (DOE/EV/10305—15) —— —- 
tions of uranium mill igs systems, ng aay 
1984, 


progress report, October 
Whicker, F.W.; Ibrahim, SA’ (Colorado State Univ., Fort 
Collins (USA). "Dept. of Radiology and Radiation Biology). 
15 Oct 1984. Contract AC02-79EV 10305. 5ip. NTIS, PC 
A04/MF A0O1; 1; GPO Dep. File Number D 5000005. 
The general intent of this investigation is to quantitatively 
evaluate the potential release of important radionuclides from 
active and reclaimed uranium mill tailings and their entry into the 
food chain. For active mill tailings, we are trying to quantify the 
degree of escape and dispersal, primarily by wind, and to measure 
the accumulation of **U, Th, ?*Ra, ?"°Pb and ?!°Po by various 
native plants. Of particular interest are the relationships between 
soil and vegetation at different sites, since the chemical environ- 
ment of areas impacted by mill tailings are drastically different than 
undisturbed natural areas. Also of great interest, is the relative im- 
portance of various mechanisms of radionuclide accumulation by 
plants, such as root uptake and aerial deposition, followed by some 
degree of foliar absorption. This investigation includes as a major 
component, studies relating to the final disposal of mill tailings. An 
experimental plot was developed in which a slab of uniform tailings 
was covered with various depths of earthen materials and seeded 
with native range vegetation. Experiments on radon flux versus 
overburden depth have been conducted and continuing studies are 
planned. The influence of overburden depth on uptake of radionu- 
clides by native plants is also under study. Work relating to the 
ability of roots to penetrate tailings or to function near a soil-tail- 
ings interface is being carried out. Data on the effect of barium 
chloride treatment of uranium ore indicate significant reduction of 
the *7Rn emanation fraction in simulated mill tailings and reduced 
26Ra leachability. Soil spiked by injecting radionuclides into the 
root zone of mature sagebrush was used to obtain data on root 
uptake for ?*Ra, 7"°Pb and 7"°Po. 


319 (DP-MS—83-130) Electrochemical influences of 
vitreous leached surfaces. Jantzen, C.M. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1984. Contract AC09-76SR00001. 33p. (CONF- 
840440—7). NTIS, PC A03/MF AO1; 1; GPO Dep. File 
Number DE85000766. 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

Correlation of leac layer lace composition and meas- 
ured surface potentials for simple glasses and waste glasses indicate 
that the important components of the leached layers are bound to 
the surface by electrostatic interactions. Site-binding electrical 
double layer models can also be applied to radionuclide adsorption 
onto geologic media since any solid immersed in an electrolyte 
(simulated groundwater) has a surface charge. Since adsorption of 
multivalent elements such as Fe, Mn, Tc, Np, Pu, and U are redox 
sensitive, the surface chemistry and the leaching mechanisms of the 
waste form and the geologic media are sensitive to the oxygen con- 
tent of the groundwater. 12 references, 16 figures, 2 tables. 


(DP-MS—84-82) Radionuclide migration studies at 
Go Sinaengl Iker Stiab tienl chgllom tanh feud dite tor 
low-level waste. Stone, J.A.; Oblath, S.B.; Hawkins, R.H.; 
Emslie, R.H.; Hoeffner, S.L; King, C.M. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1984. Contract AC09-76SR00001. 12p. (CONF- 
8409115—6). NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE85000751. 
From 6. annual Low-Level Waste Management Program 
participants’ information ; Denver, CO, USA (11 Sep 1984). 
A program of field, laboratory, and modeling studies for the 
Savannah River Plant low-level waste burial ground has been con- 
ducted for several years. The studies provide generic data on an 
operating shallow land burial site in a humid region. Recent results 
from individual studies on subsurface monitoring, lysimeter tests, 
soil-water chemistry, and transport modeling are reported. Monitor- 
ing continues to show little movement of radionuclides except triti- 





lysimeters Bs 
(Du Pont de Nemours (E.1.) and Co., Aiken, SC (U ). 
vannah River Lab.). 1984. Contract "A.C09-76SR00001. 10p. 
(CONF-8409115—7). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000752. 
_ From 6. annual Low-Level Waste sean 
’ information a. Denver, CO, USA act 
special wasteform at the Sa 


the percolate water from the lysimeters has been performed regu- 
larly since emplacement of the waste in March 1982. Co-60 and Sr- 


un, W.D. (Les A 
ISA). J 1984. Contract W-7405-ENG- 
PC A04/MF A01; GPO Dep. File Number 


The distribution of radionuclides and water in Bandelier Tuff 
beneath a former liquid waste disposal site at Los Alamos was in- 


Lab., ‘ : 
76RL01830. 17p. (CONF-8409115—10). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000834. 
_ From 6. annual Low-Level Waste Management 
ts’ information meeting; Denver, CO, USA (11 Sep 1984). 


amount of water the root-zone and 
available for drainage (recharge) must be known in order to quanti- 
fy the potential for leaching at low-level waste sites. Under arid site 
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model simulations. However, additional studies are needed to evalu- 
ate the effect of soil variability and stochastic rainfall inputs on 
drainage estimates, particularly for arid sites. 15 references, 9 fig- 
ures, 1 table. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 054000302 


$24 (BMI/ONWI—541) Preclosure radiologi 

lations to support salt site evaluations. Waite, D.A. (Battelle 
Memorial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation). Aug 1984. Contract AC02-83CH10140. 
138p. NTIS, PC A07, A01; 1; GPO Dep. File Number 
DE85001539. 

The purpose of this report is to provide data, methods, and 
results of preclosure radiological calculations to support salt site 
evaluations on the basis of the US Department of Energy's Siting 
Guidelines. The data and methods portions are of sufficient detail 
to enable independent analyses of the conditions specified. The re- 
sults are presented for easy comparison with pertinent radiological 

The regulations applicable to this discussion are found 
in 10 CFR Part 60, which defers to 10 CFR Part 20, and in 40 
CFR Part 191, which defers to 40 CFR Part 190. These regulations 
cover both offsite radionuclide concentrations and doses. The com- 
parisons required by the DOE guidelines include 10 CFR Part 20 
concentrations and 40 CFR Part 191 (maximum exposed individual) 
doses. To lend further insight into the radiological impacts of the 
presence of a high-level nuclear waste repository at a specific loca- 
tion, the doses associated with the 40 CFR Part 190 
analyses and accident doses also have been included. All concentra- 
tions and doses are found to be well below applicable standards. 27 
references, 6 figures, 19 tables. 


325 (BMI/ONWI—558) radiation in two 
locations in Deaf Smith and Swisher Counties within the Palo 
Duro Basin. (NUS Corp., Gaithersburg, MD (USA)). Oct 
1984. Contract AC02-83CH10140. 60p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85001435. 

Data on external background radiation doses resulting from 
cosmic, terrestrial, and fallout sources and on concentrations of ra- 
dioactivity in environmental media are presented and discussed. 
Doses to individuals located at the approximate centers of two lo- 
cations in Texas, one in Deaf Smith County and the other in Swish- 
er County, are given, as are the population doses to people residing 
within 50 miles of each of the approximate centers. No adjustments 
have been made for the effects of buildings on radiation doses - that 
is, the shielding from external radiation afforded by the buildings 
and radiation from building materials are not accounted for. Con- 
centrations of radioactivity in air, water, and milk in the region are 
also given. Because of the lack of specific information on back- 
ground radiation at the locations, the external-dose rates to people 
and the radioactivity levels in environmental media for the region 
have been taken from the literature. A background radiation survey 
will be conducted in the Palo Duro Basin to obtain additional data. 
26 references, 3 figures, 15 tables. 


326 (DOE/NV/10327—6) Limited risk assessment and 
some cost/benefit considerations for greater confinement dis- 
posal to shallow land burial. Hunter, P.H.; Lester, 
D.H.; Robertson, L.D.; Spaeth, M.E.; Stoddard, 1.A.; Dick- 
man, PT. (Science Applications, Inc., La Jolla, CA (USA); 
Reynolds Electrical Engineering. Co., Inc., Las Vegas, 

(USA)). 1984. Contract AC08-84NV 10327. 105p. 
NTIS, PC A06/MF AO0O1; 1; GPO Dep. File Number 
DE85000802. 


A limited risk assessment and some cost/benefit consider- 
ations of confinement disposal (GCD) compared to shallow 
land burial (SLB) are presented. This study is limited to an analysis 
of the postclosure phase of hypothetical GCD and SLB facilities. 
Selected release scenarios are used which bound the range of risks 
to a maximally exposed individual and a hypothetical population. 
Based on the scenario assessments, GCD had a significant risk ad- 
vantage over SLB for normal exposure pathways at both humid 
and arid sites, particularly for the human intrusion scenario. Since 
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GCD costs are somewhat higher than SLB, it is necessary to weigh 
the higher costs of GCD against the higher risks of SLB. In this 
regard, GCD should be pursued as an alternative to SLB for cer- 
tain types of low-level waste, and as an alternative to processing for 
wastes requiring improved stabilization or higher integrity packag- 
ing to be compatible with SLB. There are two reasons for this con- 
clusion. First, GCD might diminish public apprehension regarding 
the disposal of wastes perceived to be too hazardous for SLB. 
Second, GCD may be a relatively cost-effective alternative to vari- 
ous stabilization and packaging schemes required to meet 10 CFR 
61 near-surface requirements as well as being a cost-effective alter- 
native to deep geologic disposal. Radionuclide transport through 
the biosphere and resultant dose consequences were determined 
using the RADTRAN radionuclide transport code. 19 references, 4 
figures, 5 tables. 


. (Pacific 
Sep 1984. Contract ACO06- 
76RL01830. 46p. (PNL—5047). NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85000777. 

The three methods for long-term moisture prediction cov- 
ered in this report are: estimates from water retention (permanent 
wilting point) data, correlation with climate and soil type, and de- 
tailed model simulation. The test results have shown: soils vary 
greatly in residual moisture. Expected long-term moisture satura- 
tion ratios (based on generalized soil characteristics) range from 0.2 
to 0.8 for soils ranging in texture from sand to clay, respectively. 
These values hold for noncompacted field soils. Measured radon 
diffusion coefficients for soils at 15-bar water contents ranged from 
5.0E-2 cm?/s to 5.0E-3 cm?/s for sands and clays, respectively, at 
typical field densities. In contrast, fine-textured pit-run earthen ma- 
terials, subjected to optimum compaction (>85% Proctor density) 
and dried to the 15-bar water content, ranged from 0.7 to 0.9 mois- 
ture saturation. Compacted pit-run soils at these moisture contents 
exhibited radon diffusion coefficients as low as 3.0E-4 cm?/s. The 
residual moisture saturation for cover soils is not known since no 
engineered barrier has been in place for more than a few years. A 
comparison of methods for predicting moisture saturation indicates 
that model simulations are useful for predicting effects of climatic 
changes on residual soil moisture, but that long-term moisture also 
can be predicted with some degree of confidence using generalized 
soil properties or empirical correlations based both on soils and cli- 
matic information. The optimal soil cover design will likely include 
more than one layer of soil. A two-layer system using a thick (1-m 
minimum) plant root zone of uncompacted soil placed over a moist- 
ened, tightly compacted fine-textured soil is recommended. This 
design concept has been tested successfully at the Grand Junction, 
Colorado, tailings piles. 


0550 Regulations 


REFER ALSO TO CITATION(S) 055000234, 235, 236, 300, 305, 746 


328 (DOE/DP—0001/14) Semi-annual report on 

tegic special nuclear material inventory differences. (USDOE 
Assistant Secretary for Defense Programs, Washington, 
DC. Office of Safe and Security). Jul 1984. 26p. 
NTIS, PC AO03, A01; GPO Dep. File Number 
DE85001473. 

This fourteenth periodic semiannual report of Inventory Dif- 
ferences (ID) covers the last six months of fiscal year 1983 (April 1, 
1983 through September 30, 1983), for the Department of Energy 
(DOE) and DOE contractor facilities possessing significant quanti- 
ties of strategic special nuclear material (SSNM). Inventory Differ- 
ences are expected in nuclear material processing and are not, in 
and of themselves, evidence of lost or stolen material. On the other 
hand, ID analysis provides valuable information on the effective- 
ness of the safeguards system’s physical protection and material 
control measures as well as a check on the process controls and 
material management procedures. ID’s outside safeguards control 
limits or involving a missing SSNM discrete item are investigated. 
If necessary, an operation may be shut down until an ID is re- 
solved. 


(JAERI-M—83-074) System 
accountancy in the JAERI. Kase, Toshio; Nishizawa, Sato- 
6 ee eee g Atomic Energy Research 
Inst., Tokyo). May 1983. 89p. NTIS oy Sales Only), PC 

A05/MF A01. File Number 84703584 
Pursuant to the domestic law and regulations revised in 1978 
as to be conformed to the requirements specified in the Safeguards 
Agreement under the Non-Proliferation Treaty (NPT), the 
JAERI's system of nuclear material accountancy has been effective- 
ly developed. The system of accountancy in the JAERI is based on 


‘ : : 
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330 (JAERI-M—83-158) Study of the 7 pee of 
near-real-time materials accountancy to safeguards for reproc- 
essing facilities. Ikawa, Koji; Ihara, Hitoshi; Nishimura, 
eee same ee oe nae S 

re) 


GJ: 

280p (PNCTN. 4433-26) NTIS (US Sales 
13/MF AO1. File Number DE84703585. 

This report describes the results of TASTEX task F, the 

basic purpose of which was to investigate the feasibility of applying 

the basic concepts of near-real-time materials accountancy to small 


con in-process physical inventories are possible without affect- 

process operations. This report also describes studies related to 
IAEA A. verification procedures, and identifies necessary further 
work. 


331 (LA—10158-MS) Detectability limits and precision 
for shufflers. T.W. (Los Alamos National Lab., NM 
(USA)). Aug 1984. Contract W-7405-ENG-36. 12p. NTIS, 
PC A02/ME 01; 1; GPO Dep. File Number DE85001519. 
The mathematical formulae for the detectability limit and 
precision of nondestructive assay (NDA) instruments have been de- 
veloped. Definitions are given and references to previous discus- 
sions on the subject are cited. The examples are limited to **Cf 
en ee ee 
limit for the Liquid-Sample Shuffler test bed is 
qusted anak teakat #70 ahen ecaeemads oanimn ines 
are included for an 8-yg **Cf source and a measurement time of 5 
min is used. 19 references. 


332 (LA—10226-M) Universal Fast Breeder Reactor 
Subassembly Counter manual. Menlove, H.O.; Eccleston, 
G.W.; Swansen, J.E.; Goris, P.; Abedin-Zadeh, R.; Ra- 
malho, A. (Los Alamos National Lab., NM (USA)). Au 
1984. Contract W-7405-ENG-36. 5ip. NTIS, PC A04 
A01; 1; GPO Dep. File Number D: 5001523. 

A neutron coincidence counter has been designed for the 
measurement of fast breeder reactor fuel assemblies. This assay 
system can accommodate the full range of geometries and masses 
found in fast breeder subassemblies under IAEA safeguards. The 
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system's high-performance capability accommodates high plutonium 
loadings of up to 16 kg. This manual describes the system and its 
operation and gives performance and calibration parameters for 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


333 (INIS-BR—143, pp 131- 132) Production of targets 
by centrifugation. Liguori Neto, R.; Gomes, P.R.S. (Sao 
Paulo Univ. (Brazil). Inst. de Fisica). 1982. NTIS (US Sales 
Only), PC A08/MF AO01. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 

A technique of production of targets by a centrifugal 
method was developed in the laboratory Pelletron. This technique 
is suitable for the production of targets of different powdered mate- 
rials, in the range 0.5-50 mg/cm? 


0702 Radiation Sources 


REFER ALSO TO CITATION(S) 0702001087, 1256 


334 (OEFZS—4271) Development of a method for 

wear measurement of journal-bearings. Frevert, 
E.; E; Franek, F; Dobart, E.; Gewessler, A.; Meissl, T.; Offen- 
ber er, R. (Oesterreichisches Forschungszentrum Seibers- 
dorf G.m.b.H.). Mar 1984. 24p. (In German). (LA—127/84). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE84703528. 

A method for routine investigations was developed to meas- 
ure the beginning of the wearing quality of thermoplast journal- 
bearings with aid of the radiotracer-technique. Within the bearings 
are trace elements which give enough long lived radioisotopes also 
by short time activation. A possibility is described to gather the 
wear of the bearings free of losses. With one type of bearing a test 
was made. In spite of the great variations of the test values caused 
by different axial pressures good results could be found by taking 
the mean. The detection limit 5 hours after the irradiation was 
about 20 » g wear. It is pointed out which instability factors have 
to be investigated. 


335 (SAND—82-1492) WESF ’Cs gamma ray 


sources. K. B.T. (Sandia National Labs., Albuquerque, 
NM (USA)). Oct 1984. Contract AC04-76DP00789. 75p. 
NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
DE85000676. 

The Waste Encapsulation and Storage Facility (WESF) at 
Hanford, Washington has been separating cesium from stored liquid 
defense waste since 1945. This is done to alleviate the heat generat- 
ed by the decay of radioactive '*’Cs. The cesium is converted to 
CsCl, doubly encapsulated in 316L Stainless Steel, and placed in 
storage. Recently, the By-products Utilization Program has demon- 
strated the potential utility of these WESF *’Cs capsules as 
gamma radiation sources. Registration of the WESF '’Cs capsule 
with the NRC as a sealed gamma source would facilitate the licens- 
ing of non-DOE irradiation facilities using this source. To grant this 
registration, the NRC requires characteristics of the capsule. It 
must also be demonstrated that the capsule will maintain its integri- 
ty under both normal circumstances and specified abnormal condi- 
tions. This report provides the requized information through colla- 
tion of results of studies and tests done previously by other labora- 
tories. 50 references, 5 figures, 7 tables. 
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REFER ALSO TO CITATION(S) 08010046, 1659 


336 (SERI/TP—251-2424) Hydrogen from _ solar 
energy. Nix, R.G. (Solar Energy Research Inst., Golden, 
CO (USA)). Jul 1984. Contract AC02-83CH10093. 10p. 
(CONF-840797—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001914. 

From 1. IEA hydrogen annex workshop; Toronto, Ontario, 
Canada (12 Jul 1984). 

This paper describes those portions of the Photo/Thermo- 
chemical Research Program that possibly apply to the production 
of hydrogen from sources such as water or hydrogen sulfide. That 
research centers around understanding high flux solids decomposi- 
tion reactions and how to best exploit photoreactions so the energy 
contained in the entire solar spectrum is used. 2 references, 4 fig- 
ures. 


337 (TAC—4901903) Quarterly literature review of hy- 
drogen energy. A bibliography with third 
1975. Cox, K.E.; Natarajan, M. (eds.). (New Mexico Univ., 
Albuquerque (USA)). 30 Sep 1975. 110p. Technology Ap- 
plication Center, Univ. of New Mexico, Albuquerque, NM 
87131. File Number T184901903. 

This quarterly update of Hydrogen Energy contains 112 ab- 
stracts of publications dealing with the production, utilization, 
safety, transmission, distribution, and storage of hydrogen. 


338 (TAC—4901904) Quarterly literature review of hy- 
drogen energy. A bibliography with abstracts, second quarter 
1975. Natarajan, M. (ed.). (New Mexico Univ., Albuquerque 
(USA)). 30 Jun 1975. 46p. Technology Application Center, 
Univ. of New Mexico, Albuquerque, NM 87131. File 
Number T184901904. 

This quarterly update of Hydrogen Energy contains 34 ab- 
stracts of publications dealing with the production, utilization, 
safety, transmission, distribution, and storage of hydrogen. 


Design and testing of 200 SCFH SPE water elec- 
cote unit. Nuttall, L.J. (General Electric Co., Wilming- 
ton, MA). American Chemical Society, Division of Prone wnd 
Chemistry, Preprints; 27: No. 1, 16-25(Mar 1982). (CONF- 
820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

The solid polymer electrolyte water electrolysis technology 
has been the subject of a development program since 1975, jointly 
sponsored by the Department of Energy, the Niagara Mohawk 
Power Corporation, and the Empire State Electric Energy Re- 
search Corporation. The objective of this program is to develop an 
advanced water electrolysis technology which would make electro- 
lytic hydrogen more economic for commercial applications such as 
energy storage and chemical or industrial feed stock. The SPE 
electrolyzer differs from conventional alkaline electrolyzers in that 
it uses a solid sheet of polymer plastic with ion-exchange properties 
as the sole electrolyte. The technology was originally developed 
for space fuel cell application, but was adapted for use in water 
electrolysis during the early 1970's - also for space and military ap- 
plications. Under the DOE/NMPC/ESEERCO program, the SPE 
cells have been scaled up from approximately 0.2 ft? active area, as 
used in the NASA and Navy units, to 2.5 ft?) and modules up to 
200 KW (approximately 2000 SCFH) have been tested. Typical 
performance for the scaled up cells as a function of temperature is 
shown. In 1979 the Electric Power Research Institute awarded a 
contract for development of a smaller 10 - 75 KW SPE electrolysis 
system which would be suitable for installation in utility power 
generation facilities to produce hydrogen on-site for generator cool- 
ing. Under this program, a 200 SCFH pre-production prototype has 
been built and will be installed at the Sewaren, New Jersey facility 
of the PSE and G before the end of 1981. This will be the first 
SPE system to undergo field evaluation in a commercial installa- 
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tion, and thus marks a major milestone in the development of this 
advanced electrolysis technology. 


340 Static feed water electrolysis hydrogen production 
from impure water sources. Schubert, F.H.; Burke, K.A.; 
Kovach, A.J. (Life Systems, Inc., Cleveland, OH). American 
Chemical Society, Division of Petroleam Chemistry, Preprints; 
27: No. 1, 26-34(Mar 1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

The static water feed, alkaline electrolyzer is an attractive 
candidate for industrial hydrogen generation systems because of its 
inherent simplicity and potential for low cost and reliability. Be- 
sides minimizing Water Electrolysis System (WES) components the 
static feed approach can tolerate impure water sources since the 
cell internally distills the water before it is electrolyzed. 


341 Current status of advanced electrolytic hydrogen 
production in the United States and abroad. Bonner, M.; 
Botts, T.; McBreen, J.; Mezzina, A.; Salzano, F.; Yang, C. 
(Brookhaven Natl. Laboratory, Upton, NY). American 
Chemical Society, Division of Petroleum Chemistry, Preprints; 
27: No. 1, 35-36(Mar 1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

paper provides an overview of the current research and 

technology development in advanced water electrolysis systems for 
hydrogen production. Programs sponsored by the Department of 
Energy through Brookhaven National Laboratory are covered, and 
a survey of recent progress in Canada, Europe, and Japan is includ- 
ed, based on information reported to the International Energy 
Agency (IEA). Significant progress has been made in the efforts to 
develop large size, low-cost electrolyzer systems for hydrogen pro- 
duction. General Electric has advanced their solid polymer electro- 
lyte (SPE) water electrolysis technology both in the scale-up in cell 
size and in improving the design of the complete hydrogen genera- 
tion system. GE accumulated over 700 hours on a 200 kW electro- 
lyzer system producing 2000 SCFH of hydrogen from a 60-cell 
module of 2.5 ft? cells at efficiencies of about 85%. Other improve- 
ments were in the area of cell sealing, water purity and reduced 
noble metal catalyst loading on the electrodes. 


342 General Atomic sulfur-iodine thermochemical 
water-splitting process. Besenbruch, G. (General Atomic 
Company, San Diego, CA). American Chemical Society, Di- 
vision of Petroleum Chemistry, Preprints; 27: No. 1, 48-53(Mar 
1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Thermochemical water-splitting has the potential to provide 
an energy-efficient, low-cost process for the production of hydro- 
gen utilizing a renewable energy supply in conjunction with non- 
fossil resources. The General Atomic Company (GA) sulfur-iodine 
cycle which has been under investigation at GA since 1974 is com- 
patible with the heat characteristics projected for three of the 
major energy sources of the future. These heat sources, which have 
the capability to achieve the necessary high temperature conditions 
required for the process, are: the high-temperature gascooled reac- 
tor (HTGR), the fusion reactor, and systems for concentrating solar 
energy. GA is working on developing the first two of these heat 
sources and has carried out an engineering design effort that 
matches the sulfur-iodine cycle to all three of these heat sources. In 
these equations, HI /SUB x/ represents the average of several HI / 
SUB n/ compounds formed in the initial solution reaction. Separa- 
tion of the H2SO, and HI /SUB x/ takes place under gravity, since 
the two acids are nearly immiscible. The upper phase contains most 
of the H2SQ,, and the lower phase contains most of the HI /SUB 
x/ . The main attributes of this cycle are its expected high thermal 
efficiency (50%) and that it can be conducted as an all-liquid and a 
gas-phase process. The total process development at GA has been 
historically divided into several areas: Basic chemical investigations, 
Material investigations, Process engineering studies, Bench-scale 
testing. Recently, GA has carried out engineering studies to couple 
the existing sulfur-iodine process to solar heat sources and, in coop- 
eration with the Lawrence Livermore National Laboratory 
(LLNL), to a Tandem Mirror Fusion Reactor. 


08 HYDROGEN 
0803 Transport 


343 Alternate thermochemical cycles for advanced hy- 
drogen production. Bowman, M.G.; Hollabaugh, C.M.; 

Jones, W.M.; Mason, C.F.V. (Los Alamos National Lab., 

Los Alamos, NM). American Chemical Society, Division of 
Petroleum Chemistry, Preprints; 27: No. 1, 56. 6(Mar 1982). 
(CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

It is widely recognized that for high temperature heat 
sources, processes based on thermochemical cycles can yield higher 
efficiencies for hydrogen production than an overall path where 
heat is converted to electricity and water is decomposed electro- 
chemically. Consequently, there is a worldwide effort to develop 
cycles to exploit the potential of thermochemical water splitting. It 
should be noted that the total effort is small in comparison to the 
effort considered necessary to develop a new technology. Never- 
theless, several thermochemical cycles have been shown to be tech- 
nically feasible and three HaSQ, based cycles are at a bench-scale 
level of development. The progress is encouraging, but in principle, 
more efficient cycles are possible and studies to discover and devel- 
op better cycles should continue. For maximum efficiency, one 
would wish to discover and develop cycles that approximately ful- 
fill the criteria for an “ideal” cycle for each heat source. Such crite- 
ria have been described previously and emphasize that large entro- 
py changes for high temperature endothermic steps permit lower 
maximum temperatures and also minimize the number of reaction 
steps required for a thermochemical cycle. 


Hydrogen recovery with metal hydrides. —— 
pi J.G.; Chen, G.T. (Air Products and Chemicals, Inc. 
Allentown, PA). American Chemical Society, Division of Pe- 
troleam Chemistry, Preprints; 27: No. 1, 14-15(Mar 1982). 
(CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Air Products pursued hydride technology because hydrides 
first came to our attention as a unique technology which could 
safely store hydrogen. The preliminary economics for using avail- 
able hydrides to store hydrogen in motor vehicles were not encour- 
aging at that time. However, the possibilities for using hydrides to 
selectively separate hydrogen from other components occurred to 
us. The authors obtained a DOE contract to study metal alloys 
which could be used to effectively store hydrogen fuel in motor ve- 
hicles, an interest of DOE at that time. They concurrently contin- 
ued independent studies on the use of hydrides for hydrogen sepa- 
ration. It became obvious during initial stages, that to develop hy- 
dride technology would require a partner with metallurgical back- 
ground and facilities. They teamed up with MPD Technology, a 
wholly owned subsidiary of International Nickel. This joint R and 
D program has been in progress for the past three years. During 
this time it has taken this technology from a laboratory curiosity to 
a successful pilot unit currently operating at Air Products’ New Or- 
leans ammonia plant where it is selectively removing hydrogen 
from the ammonia purge gas stream. 
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345 Determination of adiabatic flame 
ary value methods. Smooke, M.D.; Miller, J.A.; 
(Sandia National Lab., Livermore, CA). 


and Technology; 34: 79-89(Dec 1983). 
A numerical method for determining the flame speed and the 


paid Wetceniasinh ta nmaeh enteetainamennaat 
solving a related transient problem until a steady-state solution is 
achieved. The present method is computationally faster than other 
methods, and it is potentially more accurate because it employs an 


adaptive gridding strategy. Its use for the determination of hydro- 
gen-air flame speeds is demonstrated. 
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346 (CONF-£311193-, pp 103-104) Trends in techni-' 
cal 


Baader, W. 
1983. ng edge ish). NTIS (US Sales Only), PC 
A06/MF AO1. File Number T184770492 

From 41. international meeting of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 

The wider utilization of biogas technology in agriculture in 
the Fed. Republic of Germany will depend - besides of the course 
of energy prices - on the advances in developing biogas plants low 
in costs, reliable and well adapted to the specific conditions related 
to the substrate and to the operating procedure on the farm. The 
main aims of recent activities in developing biogas plants are to in- 
crease the gas rate of the digester and the reliability of all systems 
of the plant, to lower the investment costs as well as the running 
costs, to formulate methods for planning a plant optimized in its 
layout according the local conditions, regarding technical and eco- 
nomical criterions. The state of the art in engineering 


ner pe pera 104-105) mae cmp ha 
Wenzlaff, R.; Tonkanski F. 1983. Fg menage ish). 


NTIS (Us Sales Only), PC A06/MF AOl1. File Number 

From 41. international meeting of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 

At the very minimum, an industrially prepared site must 
at least 100 G.V. approximately, in size, in order to keep the 
costs per m® of biogas relatively low. At the same time, the 
er es 


ust be 
fixed 
farm 
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approx. 150,000 kWh/year should exist, to ensure that the base had 
during the night is high enough, in order to avoid an unprofitable 
sale of electricity to the general network. It goes without saying, 
though, that even in this case, it is important to make full use of the 
heat produced. 


” (CONF-8311193—, pp 106-108) Biogas production 
of liquid manure from different animals. Duerr, H.D.; 
Maurer, K.; Rueprich, W. 1983. (In German). NTIS (US 
06/MF AO01. File Number TI84770492. 
meeting of agricultural technology; 
a. F: R. Germany (10 Nov 1983). 

The aerobic fermentation of organic substances is a complex 
process which is influenced by many factors. The gas production of 
liquid manure was examined in a laboratory test using a horizontal 
Fermenter (capacity 16 1) and a mechanical mixing device. For 
practical applications gas production was tested in horizontal (90 
m* vol.) as well as vertical Fermenters (250 m* vol. capazity). The 
accumulated findings of research over several years will be report- 
ed in this article. 


349 (DOE/ER/70262—T2) Studies related to the ho- 
mogeneous catalysis of the water gas shift reaction. Technical 
progress report, December 1, 1983-November 30, 1984. Ford, 
P.C. (California Univ., Santa Barbara (USA .). t. of 
Chemistry). 1984. Contract AT03-76ER70262. 33p. Ss, 
PC A03/MF A01; 1; GPO Dep. File Number D. 5000811. 

Proposed are investigations related to the catalytic activation 
of carbon monoxide. These studies will be concerned with the 
design of catalysts for the water gas shift reaction and related proc- 
esses such as the hydroformylation of olefins by homogeneous solu- 
tion phase systems as well as by selected metal catalysts heterogen- 
ized by complexation to functional polymers. Also under investiga- 
tion will be quantitative mechanistic aspects of reactions considered 
key to probable catalyst cycles. These are principally concerned 
with the fundamental chemistry of metal carbonyl and metal carb- 
nyl hydride complexes including acid/base properties, reductive 
elimination, substitution and cluster fragmentation reactions and the 
nucleophilic activation of metal coordinated carbonyls toward reac- 
tion with water or dihydrogen. Goal of these studies is to provide 
chemical guidelines for the molecular design of new and more effi- 
cient catalysts for the utilization of carbonaceous materials such as 
coal for the production of fuels and other organic chemicals. 


350 (DOE/ET/20067—T1) Modified extruder for feed- 
ing fine-ground cellulosic slurries to pressure systems. Final 
Ps ace ta, ew White, D.H.; Wolf, D.; Schott, N.R.; 
Iregbulum, L.; Homaidan, A. (Arizona Univ., 
t. of Chemical Engi eering). 1980. Con- 
tract rect A905: TRETIO0G?, 230p. NTIS, All/MF AOI; 1; 
GPO mes File Number DE85001688. 
extruder was adapted to be an extruder-feeder 
for footing concentrated cellulosic wood flour slurries into pressure 
systems. It is for use in biomass liquefaction catalyzed by sodium 
carbonate at 3000 psi and a temperature of about 350°C. Experi- 
mental data were obtained showing successful pressurizing up to 
8500 psi for slurry concentrations up to 60 weight percent wood 
flour in a viscous liquid. The basic concept is that the viscous liquid 
should be recycled vacuum bottoms from the fractionation of the 
wood oil made by biomass liquefaction. Wood oil vacuum bottoms 
were not available when this work started, and only small quanti- 
ties near the end for laboratory determination of viscosities and 
other properties. Consequently, a series of mixtures of low molecu- 
lar weight and higher molecular weight polyethylenes were used as 
model fluids to investigate the effect of viscosity of the carrier fluid 
in wood flour slurries. The rheology of wood oils, carrier fluids 
and the various resultant slurries was determined. These results 
were used in predicting output rates, pressures developed at the ex- 
truder-feeder outlet, power requirements, viscous dissipation and 
other parameters in operating the experimental extruder-feeder. 
Much technical data were developed to understand the parameters 
of feeding finely-ground wood flour slurries into 3000 psi pressure 
systems. Practical extruder-feeder output rates at reasonable power 
requirements were demonstrated. When sufficient quantities of 
vacuum bottoms from wood oil fractination in the Albary, Oregon 
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facility are available, their use in wood flour from slurries will be 
checked out experimentally. 44 references, 55 figures, 54 tables. 


351 (DOE/PC/50816—8) Metal boride catalysts for 
indirect Annual technical 


liquefaction. progress report, Sep- 
tember 1, 1983-August 31, 1984. Bartholomew, C.H. 
(Brigham Young Univ., Provo, UT (USA)). 15 Oct 1984. 
Contract FG22-82PC50816. . NTIS, PC A03/MF AO}; 
GPO Dep. File Number DE8 159. 

Eight cobalt boride catalysts were prepared by new tech- 
niques involving either (i) coaddition of cobalt nitrate and NaBH, 
solutions or (ii) exposure of cobalt catalysts to B2Hs/Hs at 350°C. 
Catalyst compositions were determined from chemical analysis and 
XRD while physical properties were obtained from Hs and BET 
adsorption measurements. Hg adsorption on these catalysts is acti- 
vated. Specific CO hydrogenation activities and selectivities of un- 
promoted cobalt, sodium-promoted cobalt, cobalt boride, and 
sodium-promoted cobalt boride were also measured. Cobalt boride 
is about as active as cobalt, sodium-promoted cobalt is less active; 
sodium-promoted cobalt boride is more active. Cobalt boride pro- 
duces lighter hydrocarbons than cobalt; sodium-promoted cobalt 
and cobalt boride produce somewhat heavier products. The latter 
catalyst has unusual selectivity for Cs-Ci2 hydrocarbons; however 
this selectivity decreases with increasing reduction temperature. 26 
references, 5 tables, 14 figures. 


352 (DOE/PC/60805—T4) Cation promotion effects in 
F-T catalysts. Fourth quarterly report, June 
1984-A' 1984. Goodwin, J.G. Jr.; Sayari, A. (Pittsburgh 
pee PA (USA). Dept. of Chemical and a 
1984. Contract FG22 83PC60805 1 Ss, 
PC AD A A01; GPO Dep. File Number DE85001708. 
During this quarter, June 1, 1984, to August 31, 1984, inves- 
tigations focussed on two main tasks CO hydrogenation and cyclo- 
propane hydrogenation. CO hydrogenation have been performed at 
atmospheric pressure and in the temperature range 220 to 300°C. 
The catalysts used were Ru on the following zeolites: 
NaY, LiY, KY, CsY, RbY, HY, NaX and KL. All catalysts have 
been analyzed by atomic absorption and found to contain 3 +- 0.1 
wt% Ru. The following features are discussed in this report: activi- 
ty and selectivity; dependence of the olefin fractions upon the 
nature of the support; and relationship between the composition of 
C, fractions and the support acidity. Another microreactor system 
has been constructed for performing cyclopropane hydrogenation 
over a series of 0.15 wt % Ru/zeolites. 5 references. 


353 (DOE/R4/10209—T1) Methane production from 
swine manure. Final report. (Beaufort County 
Community Coll., W: m, NC (USA)). 1979. a 
FG44-80R410209. 18 S, PC A02/MF AO0l; 1; GPO 
Dep. File Number DE85000230 

Miawee lo. peated ten te Wad ah enee < tied 
ing pen floor. One thousand gallons of hog manure is pumped each 
day into the thirty thousand gallon digester. The manure is then 
kept at a constant temperature of 95°F, using the heat coolant from 
the generator engine. The temperature is monitored by a recording 
thermometer. The gas is collected into a bag that is sealed with 
water. The gas is then scrubbed to remove the sulfur before being 
consumed in the generator engine. The electricity goes through a 
meter before being used in the Keyser hog operation. Sampling 
ports for testing of the contents are located on the side of the di- 
gester. 34 references, 3 figures. 


354 (LBL—18177) Chemistry and morphology of coal 
liquefaction. Quarterly 1, 1984-June 30, 1984, 
Heinemann, H. (Lawrence Berkeley Lab., CA (USA)). Jun 
1984. Contract AC03-76SF00098. 22p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85001397. 

This report involves the effects of catalysts in the synthesis 
of gasoline-range hydrocarbons from synthesis gas, in the hydro- 
genation of model coal compounds (quinoline), in the carbon-water 
reaction and in the chemistry of coal dissolution and liquefaction. 
(LTN) 


09 OTHER SYNTHETIC AND NATURAL FUELS 
0901 Hydrocarbon Fuels 


355 (NP—4770489) Studies on the selectivity of Fisch- 

er-Tropsch synthesis on iron catalysts. Schliebs, B. (Tech- 
nische Hochschule Darmstadt a F.R.). Fachber- 
eich Physikalische Chemie und Chemisc' omer e sy 7 
Feb 1983. 131p. German). NTIS (US Sales Only), PC 
A07/MF A0O1. File Number DE84770489. 

The selectivity of Fischer-Tropsch synthesis on iron cata- 
lysts was studied as a function of the potassium concentrations, of 
Se and of the synthesis 
temperature. The probability of carbon chain growth increases with 

potassium concentrations and CO partial pressures and 


aan st iin 
a model aromatic 


formation in the 

compounds. Graeber, W.D. (Karlsruhe Univ. (T.H.) (Ger. 
many, F.R.). Fakultaet fuer Chemie). 12 Feb 1982. 189p. (in 
German). NTIS es Sales Only), PC A09/MF AO0Ol1. File 
Number DE84770512. 

In the hydrogenation gasification of coal a depolymerization 
primarily occurs with the formation of breakdown products of dif- 
ferent structure and reactivity. These may be liberated from the 
coal and react in the gas chamber with the gasifying agent, hydro- 
gen, to form methane or via further reaction steps to produce 
higher condensed aromatics and finally carbon. In addition, second- 
ary reactions taking place inside the coal itself are possible. Crucial 
to this are the speed of removal into the gas phase and, above all, 
the reactivity of the breakdown products themselves; the former is 
largely determined by the choice of reaction conditions. This re- 
search work is concerned solely with the secondary reactions 
taking place in the gas phase. To this end a number of non-substi- 
tuted aromatics, aromatics with methyl groups and methylene 
bridges, aromatics with hydroxyl groups and with heterocyclically- 
bound oxygen, nitrogen and sulphur were hydrogenation gasified in 
an isothermal flow tube. 


357 Effects of temperature on 
(58°C) anaerobic 


in 
thermophilic digestor. Zinder, S.H.; a 
guish, T.; Cardwell, S.C. (Cornell Univ., Ithaca, NY). 4 


plied and Environmental Microbiology; 471: No. 4, 
B13(Ape 1984). Contract AC02-81ER 10872. 

The short-term effects of temperature on methanogenesis 
from acetate or CO: in a thermophilic (58°C) anaerobic digestor 
were studied by incubating digestor sludge at different temperatures 
with “C-labeled methane precursors (**CHsCOO™ or COs). 


was completely inhibited at 65°C. A Methanosarcina culture isolat- 
ed from the digestor grew optimally on acetate at 55 to 58°C and 
did not grow or produce methane at 65°C. An accidental shift of 
digestor temperature from 58 to 64°C during this period caused a 
sharp 


gens in the digestor were the population most susceptible to this 
temperature increase. During a later period when Methanothrix sp. 
was numerous in the digestor, methanogenesis from ‘*CHsCOO™ 
was optimal at 65°C and completely inhibited at 75°C. Methano- 
genesis from '*CO, in the sludge was optimal at 65°C and still pro- 
ceeded at 75°C. A CO,-reducing methanobacterium sp. isolated 
from the digestor was capable of methanogenesis at 75°C. During 
the period when Methanothix sp. was apparently dominant, sludge 
insidhenhd fate ot b on: *Casateens Gaecaalionn tem deiaeae- 
cubated at 60°C, and no acetate accumulated at 65°C. Methanogen- 
esis was severely inhibited in sludge incubated at 70°C, but since 
neither acetate nor Hs accumulated, production of these methano- 
genic substrates by fermentative bacteria was probably the most 
sensitive process. 19 references. 





r 


digestor: methanothrix sp. as an important aceticlastic meth- 
anogen. Zinder, S.H.; Cardwell, S.C.; Anguish, T.; Lee, M.; 
Koch, M. (Cornell Univ., Ithaca, NY). Applied and Environ- 
mental Microbiology; 47: No. 4, 796-807(Apr 1984). Contract 
AC02-81ER 10872. 
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Aceticlastic methanogens and other microbial groups were 
enumerated in a 58°c laboratory-scale anaerobic-digestor which 
was fed air-classified municipal refuse, a lignocellulosic waste. Two 
week after start-up, Methanosarcina sp. was present in high num- 
bers (105 to 10° CFU/ml) and autofluorescent Methanosarcina like 
clumps were abundant in sludge examined by using epifluorescence 
microscopy. After about 4 months of digestor operation, numbers 
of Methanosarcina sp. dropped 2 to 3 orders of magnitude and 
large numbers of a thermophilic aceticlastic methanogen morpholo- 
gically resembling Methanothrix sp. were found. Methanothrix sp. 
had apparently displaced Methanosarcina sp. as the dominant, aceti- 
clastic methanogen in the digestor. During the perid when Methan- 
othrix sp. was apparently dominant, acetate concentration varied 
between 0.3 and 1.5 wmol/ml during the daily feeding cycle, and 
acetate was the precursor of 63 to 66% of the methane produced 
during peak digestor methanogenesis. The apparent K/sub m/ 
value obtained for methanogenesis from acetate, 0.3 pmol/ml, indi- 
cated that the aceticlastic methanogens were nearly saturated for 
substrate during most of the digestor cycle. COs-reducing methano- 
gens were capable of methanogenesis at rates more than 12 times 
greater than those usually found in the digestor. Added propionate 
(4.5 pmol/ml) was metabolized slowly by the digestor populations 
and slightly inhibited methanogenesis. Added n-butyrate, isobutyr- 
ate, or n-valerate (4.5 pmol/ml each) were broken down within 24 
h. Isobutyrate was oxidized to acetate, a novel reaction possibly in- 
volving isomerization to n-butyrate. The rapid growth rate and ver- 
satile metabolism of Methanosarcina sp. make it a likely organism 
to be involved in start-up whereas the low K/sub m/ value of 
Methanothrix sp. for acetate may cause it to be favored in stable 
digestors operated with long retention times. 49 references. 


Rate of formation of toluene from ethylbenzene. 
Davis, H.G. (Lawrence Berkeley Lab., CA). International 
Journal of Chemical Kinetics; 15: 469-474(1983). Contract 
AC03-76SF00098. 

The rate of formation of toluene from ethylbenzene was 
studied at atmospheric pressure in the temperature range of 600- 
725°C in conventional flow equipment. Residence times were 0.55- 
1.7 s, and initial partial pressures of ethylbenzene (H2O diluent) 
were 0.05-0.17 atm. The rate of appearance of toluene measures [1] 
the rate of the reaction CsHsC,Hs —> CsHsCHs + CHs, with log k 
= 15.70 - 74.49 +/- 3.2/theta. From the activation energy, Eo for 
the decomposition is estimated to be 72.2 +/- 3.2 kcal/mol. The 
results are compatible with those of Esteban et al. [2], for which 
regression analysis gives log ki = 14.79 - 70.76/theta. A composite, 
log k = 15.10 - 72.0/theta, fits both sets of data and is experimen- 
tally indistinguishable from Robaugh and Stein's [3] recent estimate 
by the VLPP technique or other estimates in the literature [4-6]. In 
light of the high overall conversion of ethylbenzene studied (2- 
80%), the industrial-type flow equipment, and the widely differing 
methods of characterization and analysis, the excellent agreement 
with the results of [2,3,5] is worthy of note. The data are compati- 
ble with current estimates of the heat of formation of benzyl radi- 
cals [6,7]. 


360 Small scale combustion testing of synthetic fuels. 
Gibbon, G.A.; Ekmann, J.M.; Navadauskas, R.J.; White, 
C.M. (U.S. t. of Energy, Pittsburgh Energy Technolo- 
gy Center, PA). American Chemical Society, Division of Pe- 
troleum Chemistry, Preprints; 27: No. 1, 227-237(Mar 1982). 
(CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

In order to assess any c! es in the environmental impact 
of industrial or utility boiler exhaust gases upon changing from pe- 
troleum-based fuels to synthetic fuels, detailed characterizations of 
the exhaust emissions from both types of fuels burned under identi- 
cal combustion conditions are required. A 20-hp (approximately 5 
gallons of liquid fuel feed per hour) firetube boiler has been in- 
stalled in the Combustion Technology Division of the Pittsburgh 
Energy Technology Center (PETC) so such experiments can be 
performed. The boiler is fully instrumented for heat and material 
balance measurements, including analysis of the major and minor 
components of the combustion gases and the total hydrocarbons 
and particulates present in the gases. In addition, the exhaust duct 
of the boiler has a sampling port adjacent to the one used for major 
and minor components; this port is used to sample exhaust gases for 
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the analysis of the trace organic compounds present in the gases. 
The Analytical Chemistry Division of PETC is developing the 
sampling and analytical methodologies for the trace organics. The 
effort to date has been focused on the problems involved in sam- 
pling the hot (ca. 350°F) exhaust gases and on the analysis of the 
gases for polynuclear aromatic hydrocarbons. 


361 Intermediate BTU gas global flame kinetics. Levy, 
A.; Arbib, H.A.; Merryman, E.L. (Battelle Columbus Lab- 
oratories, Columbus, OH). American Chemical Society, Divi- 
sion of Petroleum Chemistry, Preprints; 27: No. 1, 141- 
154(Mar 1982). (CONF-820304—). 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

The ability to develop reliable predictions for synthetic natu- 
ral gas mixtures and the ability to design burners for these gas mix- 
tures remain a key issue for the uses of low- and intermediate-Btu 
gas. Numerous methods for assessing interchangeability have been 
used over the years. For the most part, these are empirical and rea- 
sonably useful methods; i.e., indices for lift, flashback, yellow- 
typing. In an attempt to approach this problem from a more funda- 
mental point of view, the authors have been studying, for the past 
few years, ways of combining some of the more fundamental com- 
bustion properties of flames, such as global rates of reaction, flash- 
back, quenching distance and burning velocity. This paper presents 
some more recent results where they have developed the global ki- 
netics for some ternary fuel systems CH, - He - CO and natural gas 
H2O - CO and have correlated these flame data and other plug 
flow data with burning velocity data. 


362 Economic optimization of anaerobic fermenter de- 
signs for beef production units. Hashimoto, A.G.; Chen, Y.R. 
(Meat Animal Research Center, Clay Center, NE). pp 129- 


132 of Livestock waste: a renewable resource. St. Joseph, 
MI, USA; American Society of Agricultural Engineers 
(1981). (CONF-8004241—). 

From 4. international symposium on livestock wastes; Ama- 
rillo, TX, USA (15 Apr 1980). 

It is apparent from reports that producing methane (CH,) 
from livestock manures is technically feasible and, in some in- 
stances, economically feasible. It is known that the maximum 
amount of CH, per unit weight of substrate is achieved at long re- 
tention times; however, long retention times dictate very large fer- 
menter volumes and high capital costs. This paper presents an ap- 
proach to optimize fermenter designs based on maximizing the net 
energy production per unit fermenter cost. 12 references, 4 figures, 
4 tables. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 090220844 


(DOE/ET/00077—T1) Non-fermentation route to 
— from biomass. Final report, September 1, 1979-August 
31, 1980. Bedenbaugh, A.O. (University of Southern Missis- 
sippi, Hattiesburg (USA)). 30 Sep 1980. Contract FG02- 
79ET00077. 16p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85002186. 

The purposes of this investigation were twofold: (1) to 
reduce furfural to ethanol via the lithium-amine svstem which we 
had previously shown to be capable of reducing other furan com- 
pounds; and (2) to determine whether it would be possible to essen- 
tially duplicate lithium-amine reduction of furfural by gamma radi- 
olysis of amine solutions of furfural. Evidence that both ethanol and 
2-pentanol were produced from the radiolysis of 2-methyfuran in 
ethylenediamine is presented. The magnitude of the effect of lithi- 
um salt on the radiolysis was not determined; however, ethanol and 
2-pentanol were noted in a radiolysis in which lithium chloride was 
present. (MF) 
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364 (DOE/OR/20831—T4) Ethanol plant study. Phase 
I for residual energy application program at the Portsmouth 
Gaseous Diffusion Plant, Piketon, Ohio. (PEDCo Interna- 
tional, Inc., Cincinnati, OH (USA)). 1982. Contract 
FG05-810R20831. 243p. NTIS, PC All A0l; 1; GPO 
Dep. File Number DE85001023. 

The design and economics are reviewed of a plant for the 
production of 10 million gallons per year of 199 proof ethanol from 
Ohio Appalachian hardwoods by the EMS-INVENTA hydrolysis 
and fermentation process coupled with PEDCo International’s dis- 
tillation scheme. A major feature of the current design is the 
moving-bed hydrolysis reactor. The plant produces enough waste 
heat to support 20 acres of greenhouses. The proposed plant, prod- 
uct markets, financial considerations, and the recommended pro- 
gram are discussed. 


365 (DOE/PC/30019—T13) Liquid phase methanol 
process development unit: installation, operation, and support 
studies. Technical progress report No. 11, 1 April 1984-30 
June 1984. (Chem Systems, Inc., Tarrytown, NY (USA); 
Air Products and Chemicals, Inc., Allentown, PA (USA)). 
20 Jul 1984. Contract AC22-81PC30019. 88p. NTIS, PC 
A05/MF A01; 1; GPO Dep. File Number DE85001311. 

This quarter's activity was highlighted by the successful op- 
eration of the LaPorte PDU during the 40-day activity maintenance 
run using the EPJ-19LR (United Catalysts, Inc.) catalyst (Task 6) 
and during a 6-day run using a BASF catalyst (Task 10). As with 
the LaPorte PDU shakedown run during the last quarter, the pelle- 
tized catalyst rapidly attrited to a fine powder slurry. Nonetheless, 
the catalyst remained highly active with a methanol production rate 
reaching as high as 8 tpd. Operation was smooth and the post-run 
inspection showed that the plant was in good condition, free of 
blockages or large deposits. However, about 20% of the original 
catalyst charged had deposited as film on vessel walls or in dead 
spaces. Methanol production decreased from an initial 5 tpd to a 
final 2.5 tpd. The 40-day run produced 165 tons (50,000 gal) of 
methanol. Valuable information catalyst activity maintenance and 
properties was obtained. Analysis of catalyst samples revealed the 
slow but steady buildup of iron and nickel on the catalyst. The me- 
chanical performance of the LaPorte PDU during the 40-day run 
was excellent. With almost 1000 hours of slurry operation, there 
were no signs of erosion of the slurry pump or piping. The Stein 
seal functioned extremely well. After the unit was inspected, it was 
cleaned out and prepared for the liquid-entrained run. 


366 (DOE/R4/10287—T1) Weir plate stripping 
column my alcohol production. Final report. Ross, J.D.; 
Sharpe, S. (Northwest Mississippi Junior Coll., Senatobia 
(USA)). [1984]. Contract FG44-80R410287. 12p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85000224. 

This project consisted of the design, construction and test of 
a new concept for an alcohol stripping column. The concept in- 
volved the use of a series of dams and weirs in an inclined tube to 
produce the effects of plates in a conventional column. A second- 
ary objective was to test the use of plastic as a construction materi- 
al. It was felt that the concept would lead to a low cost system that 
would have application in small farm systems for the production of 
alcohol fuel. It was also felt that the stability of the system would 
be ideal for systems that would use solar power for a heat source. 
A plastic stripping tower containing 25 plates was tested on a beer 
from fermented corn meal. The column produced 140 proof alco- 
hol, and in general, worked as expected. The relative low proof of 
the output and the lack of a steep gradient along the tube, indicated 
that the column is not as efficient as conventional columns. The test 
indicated that CPVC plastic could be used in the construction of a 
column; however, sealing problems and its cost make it question- 
able that the use of this type material would lead to a lower cost 
column. 7 figures. 


367 (DOE/R4/10438—T1) Sawdust digestor/alcohol 
production plant. Final report. Gregg, D. (Gregg (Dennis), 
Crossville, TN (USA)). 30 Dec 1983. Contract FG44- 
81R410438. 17p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE85000225. 

This is the final report of a concept development project 
which sought to explore the parameters of design and construction 
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for an integrated alcohol/methane plant designed to use sawdust as 
the feedstock and meet the energy needs for an average homestead, 
including liquid fuel for transportation. Insurmountable difficulties 
were discovered in attempting to select the best biological process 
for converting the sawdust into fermentable and/or digestable sub- 
stances. It turns out that the state-of-the-art is not yet advanced 
enough to have proven products commercially available. Despite 
the above disappointment, a great deal was learned through design 
and construction of the integrated facility. Innovative design and 
construction techniques allowed the facility to be constructed 
within the budget allowed, an extremely low price for such a com- 
bined system. However, due to the problems of locating proven en- 
zymes and/or bacteria, only part of the system was tested, and the 
operational results were not significant enough to report at this 
time. The project as a whole was worthwhile for it allowed further 
development in an area which is still very new and at a scale which 
is not being explored very much at all. This work will continue as a 
private project and should bear fruit when the biological technolo- 
gy becomes available. The work on simplifying and cost-cutting the 
construction will be valuable at that time and is applicable to meth- 
ane and alcohol projects with more conventional feedstocks as 
well. 27 references, 6 figures. 


368 (PB—84-214980) Technological forecasting for 
downstream processing in biotechnology. Phase 2: process and 
unit operation needs. Fast series No. 7. Atkinson, B.; Sainter, 
P. (Commission of the European Communities, Luxem- 
bourg). 1983. 121p. (EUR—8549-EN). NTIS, PC E06/MF 


See also PB83-200576. 

The state of the art in all stages of the fermentation down- 
stream processing industry is examined. Possibilities for technical 
improvements have been identified in the handling of the fermenta- 
tion broth, product recovery from clarified broth, product recovery 
from biomass, and in the product isolation stages. The special prob- 
lems of downstream processing are essentially due to the behavior 
of solid particles in a fluid environment, and a better understanding 
of this behavior could make a major contribution to downstream 
processing technology. Cost factors relating to microbiological 
processes are examined. 


(SERI/TR—231-2093) Ethanol production by en- 
Tiite hydrolysis: parametric analysis of a base-case proc- 
ess. Isaacs, S.H. (Solar Energy Research Inst., Golden CO Co 
(USA)). May 1984. Contract AC02- 83CH10093. 74p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE84013015. 
A base-case flowsheet for an enzymatic hydrolysis process is 
presented. Included is a parametric sensitivity analysis to identify 
key research issues and an assessment of this technology. The plant 
discussed is a large-scale facility, producing 50 million gallons of 
ethanol per year. The plant design is based on the process original- 
ly conceived by the US National Army Command and consists of 
these process steps: pretreatment; enzyme production; enzyme hy- 
drolysis; fermentation; and distillation. The base-case design param- 
eters are based on recent laboratory data from Lawrence Berkeley 
Laboratories and the University of California at Berkeley. The sell- 
ing price of ethanol is used to compare variations in the base-case 
operating parameters, which include hydrolysis efficiencies, capital 
costs, enzyme production efficiencies, and enzyme recycle. 28 refer- 
ences, 38 figures, 8 tables. 


Minimally refined biomass fuel. Pearson, R.K.; 
Hirschfeld, T.B. (to. Dept. of Energy). US Patent 4,425, 136. 
10 Jan 1984. Filed date 26 Mar 1981. vp. 

PAT-APPL-247709. 

A minimally refined fluid composition, suitable as a fuel mix- 
ture and derived from biomass material, is comprised of one or 
more water-soluble carbohydrates such as sucrose, one or more al- 
cohols having less than four carbons, and water. The carbohydrate 
provides the fuel source; water solubilizes the carbohydrates; and 
the alcohol aids in the combustion of the carbohydrate and reduces 
the vicosity of the carbohydrate/water solution. Because less 
energy is required to obtain the carbohydrate from the raw biomass 
than alcohol, an overall energy savings is realized compared to 
fuels employing alcohol as the primary fuel. 
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$71 Novel neutral solvents fermentations. Griffith, 
ey ™ A.L.; Googin, J.M. (Oak Ridge National 

lopments in industrial Microbiology; 24: 347- 
3a2ci9e3y ae W-7405-ENG-26. 

Earlier fermentations producing neutral solvents pouty 
have been single-stage batch fermentations with distillation for 
product recovery. One step in this group of fermentations, the pro- 
duction of 1-butanol, provides the major rate and concentration 
limitation of the product. The organic/aqueous distribution coeffi- 
cients of a number of potential 1-butanol extractants were measured 
and several in culture were tested. The most effective appeared to 
be polyoxyalkylene ethers, which had distribution coefficients in 
the range of 1.5 to 3, and showed little or no fermentation toxicity. 
The esters and alcohols tested generally had better distribution co- 
efficients but higher biotoxicity. Pressurization of the fermentation 
vessel with hydrogen gas appeared to decrease, rather than in- 
crease, the formation of neutral solvents. 


uct stream Compere, A.L.; Griffith, W.L. 
(Oak Ridge National Lab., TN). Developments in Industrial 
hacwdidiese = 353-359(1983). Contract W-7405-ENG-26. 

Wood product streams are the major US source of collected, 
concentrated, biomass-derived sugars. These streams include pulp- 
ing liquors, wood-washing liquors, hydrolyzates, and fines streams. 
With the exception of ethanol production from weak acid sulfite 
liquor during WWII, these streams have not been used as fermenta- 
tion feeds due to a variety of toxicants and high salts levels. A 
number of bacterial strains capable of fermenting wood product 
stream carbohydrates have been selected by a combination of en- 
richment culture media. The fermentation patterns of selected 
strains on wood product stream carbohydrates and wood product 
stream, wood molasses, which as a high level of toxicants, have 
been evaluated. 
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373 Economic feasibility of cattle manure as a chemi- 
cal feedstock. Beck, S.R. (Texas Tech Univ., Lubbock). pp 
314-316 of Livestock waste: a renewable resource. 
Joseph, MI, USA; American Society of Agricultural Engi- 
neers (1981). (CONF-8004241—). 

From 4. international symposium on livestock wastes; Ama- 
rillo, TX, USA (15 Apr 1980). 

Bench-scale studies were undertaken to study the gasification 
of cattle manure to an ammonia synthesis gas. The process which 
resulted was entitled the Synthesis Gas From Manure (SGFM) 
process, but has since been used on other biomass feedstocks. A 
pilot plant was constructed to test the SGFM process in a continu- 
ous mode of operation. DOE supported development of a data base 
to be used for designing a commercial gasification facility, evalua- 
tion of other biomass feedstocks, and an economic evaluation of 
SGFM technology in the production of ammonia synthesis gas. 
This paper describes the SGFM process and the results of pilot 
plant manure gasification, and gives an economic evaluation of am- 
monia production. 
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374 (CONF-8311193—, pp 108-110) Investigations at 
a countercurrent 


Sg geting geet eng Se 
Sanceans P. 1983. (In German and English). NTIS 
Sales Only), PC A06/MF A0O1. File | Number T184770492. 

From 41. international meeting of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 

The conversion of biomass energy to electric energy is in- 
vestigated at a system of gasification with an internal combustion 
engine. A pilot plant was set up and tested with different biomass 
fuels. The gas is produced by an updraft gasifier and is purified by 
a heat exchanger for the condensation of the vapours and by a saw- 
dust-filter. The total efficiency is below 20%, the efficiency of the 
gasifier ranges between 47 and 58%. 
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375 (TVA/ONRED/AWR—84/30) Operation of TVA 
reservoirs. Annual report, 1981. (Tennessee Valley Author- 
ity, Knoxville (USA). Div. of Air and Water Resources). 
— 194p. NTIS, PC A09/MF AO1. File Number 


This report describes the operation of TVA, ALCOA, and 
Cumberland Basin reservoirs that were scheduled daily by Reser- 
voir Operations Branch personnel during calendar year 1981. These 
include all TVA reservoirs, eight reservoirs in the Cumberland 
River Basin owned by the US Army, Corps of Engineers, and six 
reservoirs in the Tennessee River Basin owned by ALCOA. In ad- 
dition, storage and flow computations include Walters Reservoir, 
operated by Carolina Power and Light Company; and Woods Res- 
ervoir, operated by the US Air Force. Plates are included in this 
report tabulating daily elevations, storage volumes, and/or average 
discharges for 48 reservoirs for 1981. Additional plates are included 
for the daily average flow in Barkley Canal, monthly and annual 
emptyings and water use at each lock in the Tennessee River Basin, 
monthly and annual capacity factors at each TVA scheduled hydro 
plant, combined monthly and annual storage and flows (in inches) 
for reservoirs above Chickamauga and Kentucky Dams, and a sum- 
mary of Reservoir Operations. Tables of monthly and annual stor- 
ages and flows (in inches) for the principal Tennessee River Basin 
tributary projects are included at the end of their respective annual 
operations summary. Individual plotting of midnight reservoir ele- 
vations during calendar year 1981 are included for the principal 
tributary storage reservoirs and Normandy Reservoir. Group charts 
are included showing midnight reservoir elevations for other tribu- 
tary reservoirs, the Tennessee River reservoirs, and the principal 
Cumberland Basin reservoirs. 
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Ber, . (Bundesministerium fuer Forschung und 
Tec! ologie, Bonn (Germany, F.R.)). Jun 1984. 128p. (in 
German). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE84752219. 

For planing solar energy facilities, the amount of incoming 
solar radiation at the different times of the day and of the year in 
the respective climatic region must be known. For most applica- 
tions, the incident global radiation is to be separated into direct and 
diffuse solar radiation. For this reason, the radiometric network of 
Deutscher Wetterdienst was considerably extended. Several years 
records of global and diffuse solar radiation were obtained and used 
to compute direct solar radiation. The radiation data combined 
with other meteorol are presented and discussed. 
23 references, 167 figures, 41 tables. 


377 Comparison of diffuse/global ratios calculated 
from one-minute, hourly and daily solar radiation data. Smie- 
tana, P.J.; Flocchini, R.G.; Hartfield, J.L.; Kennedy, R.L. 
(Biosearch Inc., San Rafael, CA). Solar Energy; 32: No. 3, 
417-423(1984). 

One-minute values of direct, diffuse and global radiation 
have been continuously collected at Davis, California (38.5°N, 
121.1°W) since 1 January, 1979. These datasets are quality con- 
trolled to insure the most accurate and reliable data possible. Anal- 
ysis of one-minute data has provided an opportunity to evaluate 
some of the bias that may be inherent in statistical representation of 
solar radiation data. A simple mean and standard deviation do not 
adequately describe the variation in the data and we show that a 
more representative treatment includes the box and whisker analy- 
sis. In this the mean, median, first and third quartiles, and the maxi- 
mum and minimum ranges are presented. It is possible to compute 





the variability between days more completely with this technique 
while the means may be very close. This has application to evalua- 
tion of solar collectors as a better method of evaluating their effi- 
ciency. This is applied to diffuse/global ratios which show a sea- 
sonal dependence although some clear winter days have ratios close 
to clear summer values; however, the first and third quartile and 
median distinctly separate these days. Analysis of solar radiation 
data should be conducted with caution as shown by these results. A 
simple model is proposed to compute hourly global values from the 
integrated daily total. Comparisons of calculated with measured 
hourly values indicated less than a 10 per cent error between 0700 
to 1600 with the maximum value being slightly underestimated. 
This procedure allows one to evaluate solar collectors with only 
daily values and presents a method for thoroughly evaluating our 
solar resources. 


Estimation of daily and monthly direct, diffuse and 
cited. colts cnlietiem Sette eeadion inaiean aeiaeaneaee, 
Benson, R.B.; Justus, C.G.; Paris, M.V.; Sherry, J.E. 
— of Geophysical Sciences, Georgia Institute of Tech- 
533(960 Atlanta, GA). Solar Energy; 32: No. 4, 523- 


yon 200W/m*. threshold pyreheliometer instrument 
for measuring the duration of bright sunshine has been used to 
derive daily and monthly regressions for direct, diffuse, and global 
solar radiation component vs sunshine duration. Daily regression 
for diffuse/global are linear in sunshine duration, while quadratic 
regression forms are employed for direct normal, direct horizontal, 
and global/extraterrestrial components. Only the daily direct 
normal component had regression values which depend on season 
while all of the monthly regressions depend on season. Linear re- 
gression relations for monthly direct normal, diffuse/global and 
global/extraterrestrial are employed, with a quadratic form being 
used for direct horizontal. Effects of rainfall, especially in overcast 
conditions, and of atmospheric turbidity and precipitable water, es- 
pecially under clear-sky conditions, are observed and documented. 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 140500350, 353, 357, 358, 362, 363, 364, 
366, 367, 368, 369, 373, 406, 829, 835 


379 ie Ee ee ee ee 
opment and qualification of thin (50-100 um) and large area (5 
x 5 cm?) high efficiency cells, Bebermeier, H.; Rasch, K.D. 
(Bundesministerium fuer eta ay ne Tectasiog! Bonn 
(Germany, F.R.)). Jun 1984. 193p. S (US 
Sales Only), PC A09/MF AOl. ‘a oer vang Sesarszes 

Thin solar cells (T-HEC) are 100-150 um thick. The BSF/ 
BSR-Technologies and a combined BSFR-system have been ap- 
plied. A laboratory batch of this cell type has been design-qualified. 
Large area cells (5 x 5 cm?) have been developed within the thick- 
ness range 200 ym. Highlights of the program have been the laser 
scribing process, application of BSF and BSR, finer grid system. 
This cell type has also been design-qualified. The development of 
very thin (VT-HEC) cells with a thickness of 50-100 um is charac- 
terized by the preparation of laboratory samples and application of 
new technologies such as the lightweight contact system. The labo- 
ratory experiences allow the definition of design goals for very thin 
cells. 99 figures, 21 tables. 


380 (CONF-8408118—1) Fertilization in short-rotation 
woody crops plartations. Johnson, D.W. (Oak Ridge Nation- 
al Lab. TN (USA)). 27 Aug 1984. Contract ACO05- 
840OR21400. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001674. 

From Short rotation woody crops annual meeting; East Lan- 
sing, MI, USA (27 Aug 1984). 

Short-rotation woody crops (SRWC) plantations may be 
more responsive to fertilization than mature forests because they 
are in a nutrient-accumulating rather than a steady-state stage of 
stand development. On the other hand, the nutrient removals with 
more frequent harvesting (via biomass removal, leaching, erosion, 
etc.) may cause greater fertilizer loss from SRWC plantations than 
from mature forests. A knowledge of the mechanisms of fertilizer 
response is needed to optimize fertilization schemes for maximum 
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response and to minimize losses and the undesirable environmental 
consequences associated with such losses. Nitrogen does not accu- 
mulate in mineral forms in soils, and, thus, responses must be due 
primarily to N conservation within plants themselves (transloca- 
tion), within nutrient cycles, or by elevating non-mineral but labile 
soil N fractions. Nitrogen fertilization schemes in SRWC planta- 
tions most probably must rely on conservation within plants and 
elevating soil labile N levels to provide prolonged growth response. 
Attempts to keep soil mineral N levels elevated may very well lead 
ee ee ee 

with groundwater pollution. On the other hand, phosphorus and 
potassium may be retained in ionic forms in soils, and fertilizer 
schemes may be designed to take advantage of this property, as 
well as internal plant conservation in the case of phosphorus, to 
promote long-term responses. 27 references, 1 figure. 


381 (DOE/CS/15077—T11) High-frequency furnace. 
Technical progress report: Twelfth quarterly report, Septem- 
ber 30, 1984, ga A.D. (Zumbrunnen (Allen D.), 
Salt Lake City, LR re 1984. Contract FGO1- 
81CS15077. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001555. 

An important phase of silicon solar cell production via ingot 
technology is the conversion of polycrystalline silicon to the single- 
crystal, ingot form that is required for wafering. In the current art 
such ingots are produced either by pulling from the melt or by var- 
ious crucible growth A characteristic of all of these 
methods, which use bulk melting, is that a refractory crucible is re- 
quired to hold the molten charge. This imposes the disadvantages 
that the silicon is always contaminated to some degree by dissolu- 
tion of the refractory into the melt, which can reduce solar cell ef- 
ficiency, and the crucibles themselves represent a significant cost 
factor. Clearly, elimination of the need for a refractory crucible in 
the melt growth of si silicon would be an important 

process improvement. Work to be conducted under the present 
Chasen Alaa iz to: nalts a Sadbadh, pumee tatthtn: Souci 
which holds potential for achieving crucibleless melting. Ingots 
would be pulled from the melt as per conventional practice. The 
heating method to be employed is described in US Patent 4,133,969. 
Briefly, a high frequency current (10 KHz) is caused to flow on the 
surface of a mass of metal as a result of skin effect and proximity 
effect. By controlling the power input and heat losses from the 
billet it is anticipated that it will be possible to form and maintain in 
its top surface a molten pool which will be contained in a solid, 
outer layer or skull of metal. The basic objectives of the project are 
to prove the general feasibility of this melting technique. This is to 
be accomplished by building and operating a small, experimental 
furnace. To simplify the project as much as possible and to mini- 
mize research costs, cast iron will be used in place of silicon for 
melt experiments. 


382 (DOE/CS/83013—T1) Stand and tree evaluation 


and modeling system. report. Belcher, D.W.; 
Holdaway, M.R.; Brand, G.J. (North Central Forest Experi- 
ment Station, St. Paul, MN (USA)). 1984. Contract AI01- 
80CS83013. 116p. NTIS, PC A06/MF AOl1; 1; GPO Dep. 
File Number DE85000686 

The study objective is to develop a means for projecting the 
supply of biomass provided by the timber resource of the north 
central region. The North Central Forest Experiment Station's 
Stand and Tree Evaluation and Modeling System, STEMS, was 
adopted to predict future biomass based on existing levels. This re- 
quired the development of central states tree growth, mortality, re- 
generation, and management models and the framework for pro- 
jecting, summarizing, and reporting biomass. The package includes 
two separate reports: (1) NC-70, The User’s Guide to STEMS; and 
(2) NC-79, A Description of STEMS. 


383 (DOE/ET/20624—1) Phase II fabrication and 
construction of the Sky Harbor Airport, Solar Photovoltaic 
2 eo oe 
1982. McGuirk, W.J. (Arizona Public Service Co., 
Phoenix on Jan 1984. Contract AC04-80ET20624. 60p. 
PC A04/MF AOl1; 1; GPO Dep. File Number 
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This report documents the activities of Phase II of the Sky 
Harbor Airport Solar Photovoltaic Project during the period from 
March 11, 1980 to June 30, 1982. The work was accomplished 
under contract number DE-AC04-80ET20624 as part of DOE's 
PRDA EG-78-D-04-0035 program for the evaluation of concentrat- 
ing photovoltaic application experiments. The Phase II effort in- 
cluded evaluation of prototype Motorola concentrator modules, a 
critical review of Fresnel lens concentrator designs, selection of an 
alternative Fresnel lens concentrator design by Martin Marietta, 
and construction and initial operation of the 225 kW system. 


384 (DOE/JPL/956679—84/3) MOD silver metalliza- 
tion for photovoltaics. Quarterly technical report, June 1- 
August 31, 1984. Vest, G.M.; Vest, R.W. (Purdue Univ., La- 
fayette, IN (USA)). = Sep 1984. Contract NAS-7-100- 
956679. 56p. NTIS, PC A04/MF AOl; 1; GPO Dep. File 
Number DE85002212. 

A new Pt metallo organic compound, Pt 2-ethylhexanoate, 
was synthesized and fabricated into an ink. This new Pt compound 
was superior to all other compounds investigated because the ink 
printed better, was stable for a longer time and the carbon decom- 
position was finished at 285°C. The line definition, adhesion and 
sheet resistance of the tunnel kiln fired samples were at least as 
good as any of the previous inks, thus inks consisting of Ag neode- 
canoate and Pt 2-ethylhexanoate in benzene solutions with butyl 
carbitol acetate and neodecanoic acid as the ing agents will 
be used in all future inks. The 4% Pt addition to the ink was shown 
to give a marked improvement in solder leach resistance. Excellent 
initial adhesion was always obtained when the preferred firing se- 
quence was used, but the adhesion was found to degrade with time. 


385 (DOE/JPL/956831—1) Pulsed excimer laser proc- 
essing for cost-effective solar cells. Quarterly report No. 1, 
May-July 1984. Wong, D. (ARCO Solar, Inc., Chatsworth, 
CA (USA)). 1984. Contract NAS-7-100-956831. 72p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE85000468. 

The objective of this contract is to develop a solar cell proc- 
ess sequence that incorporates three process steps which use pulsed 
excimer lasers, to verify that this sequence yields high efficiency 
cells at a low cost, and to document the feasibility of carrying this 
technology from the laboratory bench scale to factory size. The 
three process steps are: junction formation, surface passivation, and 
front metallization. The effort is to take place during a one-year 
period. During this reporting period, a series of annealing experi- 
ments were conducted. Parameter variations included beam energy 
density, percentage of beam overlap, sources of diffusant, and dif- 
ferent surface conditions such as chemical-mechanical polished, 
caustic etched, and textured. Diffusant deposition included spin-on 
liquid dopant and ion implant. Due to the lower surface reflectivity 
and the wetting effect by the spin-on source, textured wafers expe- 
rienced more surface damage and stress than polished wafers. Maxi- 
mum cell efficiency obtained for Cz polished wafers was 9% and 
for Cz textured wafers was 11.5% (no A/R). Surface damage limit- 
ed the cell efficiency. Laser annealing on ion-implanted wafers was 
conducted with phosphorus implant with acceleration energy of 10 
keV at fluences of 1-5 x 10° atom/cm? Maximum cell efficiency 
was less than 8% (no A/R coating). Low J/sub sc/, V/sub oc/, 
and fill factor suggested incomplete implant damage removal. De- 
creasing the implant voltage from 10 keV to 5 keV and increasing 
laser energy to above 0.9 J/cm?, some cell efficiencies over 9.4% 
before A/R. The goal of producing cells of 16.5% has not material- 
ized due to problems in ion implant uniformity, unavailable low 
keV ion implant, and laser beam inhomogeneity. During the next 
period, work will focus on developing a 1 keV glow discharge ca- 
ee and on fabrication of Boron implanted junctions on n type 

ers. 


386 (N—84-26452) Energy source today and tomorrow. 
Brand, R.A. (Messerschmitt-Boelkow-Blohm G.m.b.H., 
Muenchen (Germany, F.R.)). 1983. 13p. (In German). 
(MBB-UR—602-82-0). Messerschmitt-Boelkow-Blohm 
G.m.b.H., Muenchen (Germany, F.R.). 

Tech. and Sci. Published 1983, 341-353, N—84-26430 16-81. 

New energy sources and energy technology are discussed. 
The development of bioconversion into energy for domestic and in- 
dustrial use is examined. The search for natural resources and the 
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development of new technologies for energy production are out- 
lined. 


387 (SAND—83-7028) Modular photovoltaic array 
field. (Hughes Aircraft Co., Long Beach, CA (USA)). Sep 
1984. Contract AC04-76DP00789. 132p. NTIS, PC A07/ 
MF AOI; 1; GPO Dep. File Number DE85000441. 

This final report describes the procurement, fabrication, as- 
sembly, installation, and test of a fixed flat-panel photovoltaic (PV) 
array field composed of modular 10 kWp building blocks. Imple- 
mentation of this hardware program was in strict adherence to the 
designs developed under a prior Sandia contract for an array field 
optimization and modularity study for intermediate power (20 to 
500 kW) size systems. The basic objective of this program is to 
verify the balance of systems costs developed under the prior study 
contract. Each of these modular building blocks of a nominal 10 
kWp was installed at the Photovoltaic Test Facility of Sandia Na- 
tional Laboratories, Albuquerque, New Mexico. Major features of 
the balance of systems incorporated +-200 Vdc bipolar circuitry, a 
low cost hybrid structure/foundation featuring a frameless panel 
and self-grounding foundation, and a power collection center for 
housing the modular system controls and protection circuits. An 
economic analysis of the completed project showed that the objec- 
tive was realized for achieving an installed, low-cost balance of sys- 
tems for an intermediate power, flat-panel photovoltaic array field. 


388 (SERI/STR—211-2445) Preparation and proper- 
ties of evaporated CdTe films compared with single crystal 
CdTe. Annual report, 1 February 1983-31 January 1984. 
Bube, R.; Fahrenbruch, A.; Huber, W.; Fortmann, C.; 
Thorpe, 7. (Stanford Univ., CA (USA)). Sep 1984. Con- 
tract AC02-83CH10093. 31p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85000502. 

Variation of CdS/CdTe/graphite thick film solar cell prop- 
erties was investigated as a function of temperature for CdS film 
deposition. A maximum open-circuit voltage of 0.67 V was found 
for a deposition temperature of 160°C, corresponding to a CdS film 
resistivity of 150 ohm-cm. The effect is not due to avoidance of 
higher temperature annealing of the CdTe film in higher tempera- 
ture CdS film depositions nor to the diffusion of In from the outer- 
most CdS: In layer. The effect of coating the graphite before CdTe 
deposition with Au or Cu was also investigated. Although high 
concentrations of both Au or Cu could be determined after CdTe 
deposition, CdTe films grown on this coated graphite had lower 
hole densities than films grown on uncoated graphite. Photovoltaic 
parameters of thin-film CdS/CdTe/graphite solar cells were investi- 
gated as a function of storage time to check the stability of these 
cells. Initial degradation of parameters (especially fill factor) could 
be reversed by heat treatment in hydrogen, with subsequent proper- 
ties being stable. Heat treatment of CdS/CdTe/graphite solar cells 
in air increases cell resistivity and decreases fill factor; heat treat- 
ment in hydrogen produces the reverse effect. The hole density is 
not affected by these heat treatments, suggesting that effects are as- 
sociated with grain boundaries in the film. 


389 Electroless deposition of CdTe thin films. Bhatta- 
charya, R.N.; Noufi, R.N.; Rajeshwar, K. (Department of 
Chemistry, The University of Texas at Arlington, Arling- 
ton, Texas). Journal of the Electrochemical Society; 131: No. 
4, 939-942(Apr 1984). 

Of the emerging materials for solar cell applications, CdTe is 
one candidate which has received much attention in recent years. 
Two features in the optical characteristics of this material are par- 
ticularly attractive for photovoltaic conversion of sunlight: its 
energy bandgap of 1.5 eV, which provides an optimal match with 
the solar spectrum and thus facilitates its efficient utilization; and; 
the direct mode of the main optical transition, which results in a 
large absorption coefficient and in turn permits the use of thin 
layers (1-2 pm) of active material. In summary, a simple electroless 
method has proved useful for the fabrication of CdTe thin films. 
The film composition (Cd:Te ratio) can be varied by suitable ther- 
mal treatment of these films. A PEC method for ascertaining ma- 
jority carrier type in semiconductor thin films has been demonstrat- 
ed. This method is especially suited to cases where more conven- 
tional Hall or hot-probe measurements would be precluded by the 
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high conductivity of the substrate. Further optimization of the elec- 
troless method, introduction of various dopants in the film and fab- 
rication of heterojunction devices based on these films are in 
progress. 


Capacitance-voltage technique for the determina- 
pron of carrier concentrations in thin film photoanodes. Blair, 
C.S.; Hess, D.W. (Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory, Berkeley, California). 
Journal of the Electrochemical Society; 131: No. 4, 932- 
934(Apr 1984). 

Carrier concentrations in thin film iron oxide and titanium 
oxide photoanodes are determined using a metal/insulator/semicon- 
ductor structure. Capacitance-voltage measurements of this struc- 
ture are distinct from the usual liquid junction impedance measure- 
ments, because results of the present study are not dependent upon 
electrolyte/semiconductor interface properties. Further, determina- 
tion of the conductivity of the photoanode films permits the calcu- 
lation of carrier mobilities. 


391 silicon sheet technology status in 
United States’ Department of Energy Photovoltaics Pro- 
grams. Ferber, R.; Costogue, E.; Shimada, K. (Jet Propul- 
sion \Laboratory, Pasadena, CA). International Journal of 
Solar —— 2: No. 3, vp(1984). 

silicon sheet technology is being developed under 
the U.S. = eeaes of Energy's National Photovoltaics Program 
to realize high-efficiency, low-cost photovoltaic (PV) cells that are 
the building blocks of PV modules and arrays. Both ingot technolo- 
gy and ribbon technology sheet-growth approaches are being pur- 
sued. The ingot technology includes Czochralski (Cz) growth and 
casting processes. Large ingots, both cylindrical and square, have 
been grown to demonstrate feasibility of producing satisfactory 
ingots for fabricating PV cells. These developments have been 
largely adopted by industry and Program-sponsored activities have 
been reduced. Wafering technology is also being developed, using 
both rotatingblade and linear-motion saws. Wafering appears to 
have reached a point where additional fundamental understanding 
of the sawing mechanism is needed to further wafering technology. 
Empirical developments have been concluded and only limited fun- 
damental studies, which relate to fracture behavior, continue. 
Ribbon silicon technologies, such as dendritic-web, edge-defined 
film-fed growth (EFG), edgesupported pulling growth (ESP), and 
low-angle silicon sheet (LASS) growth are relatively new in com- 
parison with ingot technologies but have shown steady progress. 
The ribbon-sheet processes have inherent advantages over the ingot 
silicon processes. They require minimum silicon material usage, and 
they eliminate the wafering step. The cost target for encapsulated 
cells using both ingot and ribbon processes is $0.70/W /SUB p/ . 
Steady progress continues toward this target, and the probability of 
achieving the cost and technology targets for large-area silicon 
sheet appears high with at least one of several large-area sheet tech- 
nologies. 


392 Polycrystal X-ray topography (PXT) of a cast sili- 
con photovoltaic cell. Rosemeier, R.G.; Yoo, K.C. (Mary- 
land Univ., College Park). Materials Letters; 1: 194-196(Apr 
1983). Contract FC01-80ET23197. 

Contiguous (4 0 -4)1 and (4 -4 0)2 polycrystal X-ray topo- 
graphs (PXT) have been obtained simultaneously within a single 
image for two grains of a cast polycrystalline silicon solar cell. A 
special two-step twinning orientation relationship between the adja- 
cent grains gives a condition of only faint diffraction contrast being 
observed at the boundary interface. Stereographic projection analy- 
sis was employed to identify simultaneous reflection conditions, and 
a portable i image X-ray intensifier was routinely used to align X-ray 
images in real time. 7 references. 


393 EPR spectroscopic evidence for a tetranuclear 
manganese cluster as the site for photosynthetic oxygen evo- 
lution. Dismukes, G.C.; Ferris, K.; Watnick, P. (Princeton 
Univ., NJ). Photobiochemistry and Photobiophysics; 3: 243- 
256(1982). Contract FG02-80CS84003. 

It has been shown that EPR observations of a polynuclear 
Mn cluster in spinach chloroplasts can be interpreted in terms of a 
cluster containing three Mn(III) ions and one Mn(IV) ion within a 
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tetranuclear complex. Both ferromagnetic and antife i 
interactions appear to exist between the Mn ions, which exhibit 
deeply trapped discrete oxidation states, at least in this EPR active 
state. These results are discussed in terms of what is currently 
known about the polypeptide composition of the enzyme. A model 
of the oxidation state changes in the enzyme is proposed which is 
consistent with the EPR and protein isolation studies. Finally, a 
comparison between the electron-transporting metalloenzymes and 
the electron-storing metalloenzymes shows that the facile electron 
transfer kinetics observed in the former class and the slow kinetics 
observed in the latter class are consistent with the distinctly differ- 
ent electronic structures of these enzymes and their functional 
roles. 


1406 Photovoltaic Power Systems 
REFER ALSO TO CITATION(S) 140600383, 387, 527 


394 (AD-A—142646/9) Photovoltaic power system for 
the Holman Guest House, Fort Huachuca, Arizona. Final 
technical report. Joncich, D.M. (Army Construction Engi- 
neering Research Lab., Cham IL po tag 1984. 
20p. (CERL-TR- E—195). NTIS, PC A02/MF A 

This report documents the specification, sane Sadia 
and acceptance of a 5-kilowatt-peak, grid-connected, photovoltaic 
power system for the Holman Guest House at Fort Huachuca, AZ. 
This system, designed and installed at a cost of $112,000, was 
funded by the Department of Energy's Federal Photovoltaic Utili- 
zation Program. The system operates in parallel with the local utili- 
ty grid without battery storage. The photovoltaic (PV) array, con- 
sisting of 196 roof-mounted panels, generates direct current at about 
210 V. The array output is converted to alternating current by a 
three-phase, line-commutated inverter developed specifically for the 
application. The inverter output, estimated at about 11,000 kWh per 
year, meets a portion of the Guest House's electrical demands. 
Tests performed at the time of the system's acceptance have dem- 
onstrated its ability to deliver the rated power output. The U.S. 
Army Construction Engineering Research Laboratory is now con- 
ducting a 1-year evaluation to determine the systems’s long-term 
performance and to learn more about the feasibility of applying 
grid-connected PV systems to fixed military facilities. 


395 (PB—84-214923) Experiments in micro-irrigation 
by solar pumping, 1979-1981, Preel, X. (Commission of the 
European Communities, Luxembourg). 1983. 85p. (In 
French). (EUR—8571-FR). NTIS, PC E05/MF EOS. 

An experiment in the micro-irrigation of crops by sprinklers 
supplied by solar panel powered pumps was carried out in Bour- 
riot-Bergonce, Landes, France. A detailed description is given of 
the project, its progress and economics, which over-all were satis- 
factory. An evaluation of the use of solar panels in irrigation instal- 
lations in France and in developing countries showed the feasibility 
of such projects. (Copyright (c) CECA-CEE-CEEA, Bruxelles- 
Luxembourg 1983.) 


396 (SAND—81-7035/2) 35 Kilowatt peak power pho- 
tovoltaic system. Final report. Burgess, D.; Katz, G.; Stary, 
M.; Zahigian, E. Jr. (San Bernardino West Side Community 
Development Corp., CA (USA)). Sep 1984. Contract AC04- 
76DP00789. 78p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE85000189. 

This report contains a description and operational history of 
a 35 kW peak power photovoltaic system installed by the San Ber- 
nardino West Side Community Development Center. A description 
of the major problems encountered and the lessons learned are also 
included. 


397 (SAND—82-7157/1) Analysis of concentrating PV- 
commercial/industrial 


T systems for the sector. Volume I. 
Executive summary. Schwinkendorf, W.E. (BDM Corp., Al- 
buquerque, NM (USA)). Sep 1984. Contract AC04- 
76DP00789. 49p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85000190. 
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This report summarizes major results and conclusions o} 
project to develop feasibility assessments, design procedures, 
reference designs for total energy systems that could use acti 
cooled concentrating photovoltaic collectors. SAND82-7157, 
vides an overview of available photovoltaic thermal (PV-T) tech- 
installation of PV-T systems. SAND82-7157/3 identifies the techni- 
cal issues involved in designing a photovoltaic-thermal system and 
provides guidance for resolving such issues. Detailed PV-T system 
designs for three selected applications and the results of a trade-off 
study for these applications are presented in SAND82-7157/4. 


(SAND—83-7040, 2 ae = ee 
ard harmonic propagation. Part II. Harmonic 

Slonim, M.A.; A) Dew a (fichigan 1 Technological Univ., 
Houghton (USA). eering). 
1984. Contract G08 TDPOOTES. 63p. NTIS, PC A04 
A01; GPO Dep. File Number DE85000198. 

Part II of a three part study describes the harmonic propaga- 
tion in the photovoltaic power system consisting of the solar cell 
array, the inverter, and the ac side of the inverter up to the infinite 
bus of the utility. Propagation of the harmonics in the utility system 
are not addressed. Two main problems are analyzed: power in the 
converter system and harmonics of the current and voltage wave- 
forms of the single-phase, dependent inverter. Relationships be- 
tween the different components of the converter power - active, re- 
active and disturbance - are discussed. All formulas necessary for 
calculating the power components are given, assuming the harmon- 
ics of the current and voltage waveforms are known. The theoreti- 
cal and experimental investigation of the single-phase, dependent in- 
verter is described. The ac and dc terminal voltage of the inverter 
are analyzed and their harmonics are obtained. These data deter- 
mine the harmonic propagation on both the dc and ac sides and 
may be useful for equipment design. Part I of the study (SAND 
7040/1) contains a detailed description of the microcomputer based 
simulator that represents the output characteristics of the five com- 
mercially available types of solar cell arrays under different envi- 
ronmental conditions, and Part III (SAND 7040/3) presents an 
analysis of the transient and steady-state processes of inverter mod- 
ules. 


399 ee, See ome Se 
and harmonic propagation. Part III. Transient processes in in- 
verter models. Slonim, M.A.; Stanek, E.K. (Michigan Tech- 
nological Univ., Houghton (USA). Coll. of Engineering). 

1984. Contract AC04-76DP00789. 67p. NTIS, PC A04/ 
MF AOI; 1; GPO Dep. File Number D) 5000191. 

Part III of a three part study presents the theoretical analysis 
and the experimental verification of transient processes that arise in 
the photovoltaic power system during its normal commutational 
operations. A general description of the transient processes problem 
and the method of analysis is presented. The transient processes in 
the inverter model with an inductive filter are analyzed for both 
the discontinuous and the continuous currents on the dc side of the 
inverter, and the problem of transient processes due to the change 
in illumination level is discussed. Transient processes in the inverter 
model with capacitive filter are analyzed with special emphasis on 
the process that arises in the photovoltaic power system immediate- 
ly after the first ignition of the thyristors. The influence of the op- 
erating point of the solar cell array on the transient process is dis- 
cussed. A sequence for optimal operations is recommended. Part I 
of the study (SAND 7040/1) contains a detailed description of the 
microcomputer based simulator that represents the output charac- 
teristics of the five commercially available types of solar cell arrays 
under different environmental conditions, and Part II (SAND 
7040/2) describes the harmonics in the photovoltaic power system. 


400 (SAND—83-7074) —. of low energy density 

applications under rate structures. 

Parker, C.D. (Research Triangle Inst., Research Triangle 

I NC (USA)). 1984. Contract AC04-76DP00789. 

202p. NTIS, PC A10, A01; 1; GPO Dep. File Number 
DE85000185. 

A study to identify and rank low energy density Photovol- 

taic applications and to do detailed analyses and tradeoff studies of 

the best applications has been completed. Low energy density ap- 


ERA-10/1/ 66 


plications are defined as those having peak power requirements of 
60 Wp/m? of floor space, or less, and a commensurate total day- 
time energy consumption. Four locations for the PV applications, 
one to represent each of the four geographic regions of the United 
States (i.e., the Northeast, Southeast, Southwest, and Northwest) 
were specified. Existing energy consumption data bases and build- 
ing inventories were studied to identify and rank low energy densi- 
ty applications. Four applications were identified; a branch bank, a 
day care center, an automotive service center, and distributor ware- 
house. These 16 application/site pairs (four applications and four 
sites) were examined in detail. Conceptual designs were generated 
for each and hour-by-hour energy requirements for a typical year 
for each application/site pair were determined using the DOE-2 
computer program. A PV system was specified for each building at 
each site, and the performance of each PV system in meeting the 
building load in the same typical year was determined using a 
modified version of the SOLCEL II computer program. The eco- 
nomics of each application was evaluated for a range of on- and 
off-peak rates for backup energy and for a range of sell-back ratios. 


ments. Volume I. A of the lessons 
learned from nine intermediate-size systems. tag 
(Sandia National Labs., Alb ee (USA)). A 

1984. Contract AC04-76DP00789 S, PC AOS, 
A01; 1; GPO Dep. File Number DESI. 

This report reviews nine intermediate-size photovoltaic (PV) 
experiments sponsored by the US Department of Energy (DOE). 
Five variations of PV technology were represented in the experi- 
ments: (1) flat plate; (2) flat plate with mirror enhancement; (3) 
combined photovoltaic/thermal (PV/T) parabolic trough concen- 
trator; (4) combined line-focus Fresnel lens concentrator and ther- 
mal; and (5) point-focus Fresnel lens concentrator. The system costs 
and installation costs are reviewed. The characteristics and electri- 
cal performance of the systems are described. Operation and main- 
tenance data are given. 


401 (SAND—84-0900/1) Value of PV systems 
preliminary assessment 


1407 Solar Thermal Power Systems 
REFER ALSO TO CITATION(S) 140700426 


402 (SAND—84-8176) Molten salt solar receiver sub- 
system research experiment. Executive summary. Phase 1, 
final report. Carli, G. (Foster Wheeler Solar Development 
po ivi m, NJ (USA)). 1984. Contract AC04- 
76DRO00789. 62p. NTIS, PC A04, A01; 1; GPO Dep. 
File — DE85000245. 


This report presents the results of the work done in Phase 1 
of a Department of Energy (DOE)-fanded project for developing a 
cost-effective molten salt Receiver Subsystem (RS) for a commer- 
cial-size Solar Central Receiver System (SCRS) and providing the 
commercial fabrication process development for molten salt receiv- 
ers. The report comprises three volumes. Volume 1, the Executive 
Summary, presents an overview of the study, including major re- 
sults and conclusions along with a concise description of the RS. 
Volume 2 presents the discussions, evaluations, and results of work 


work done under this contract (Phase 1) consists of the definition 
of the requirements specification, the preliminary design of a 320- 
MW molten salt RS, and a fabrication development task to resolve 


molten salt RS for a commercial SCRS 
403 
Annual 
Research Inst., 
AC02-83CH10093. 125p. NTIS, PC A06/MF AOI; 1; GPO 
Dep. File Number D 13029. 

This report documents the accomplishments and progress of 
the US Department of Energy Solar Thermal Technology (STT) 
Program during FY 1983, covering the period from October 1, 
1982 to September 30, 1983. The focus of the STT Program is re- 


(SERI/PR—253-2188) Solar Thermal Technology. 
evaluation report, Fiscal Year 1983. (Solar Energy 
Golden, CO (USA)). Aug 1984. — 
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three primary solar thermal concepts: the central receiver, parabo- 
lic dish,'and parabolic trough. To a lesser extent, the hemispherical 
bowl end salt-gradient solar pond are also being: studied. This de- 
velopment effort is complemented by numerous research and plan- 
ning activities. The Executive Summary contains a brief description 
of each technology and highlights of the fiscal year’s technical ac- 
tivities. The remaining sections detail FY 1983 accomplishments 
and include a bibliography, list of contacts, acronyms, and defini- 
tion of terms relevant to solar thermal technology and the STT 
Program. 


Infrared sensor for remote 
ef cine Gishaeh euateh senhtan, Wena oe (A 
Corp., Los Angeles, CA). pp 112-121 of Modern utilization 
of infrared technology. . Bellingham, WA, USA; Inter- 
national Society for Optical eering (1983). (CONF- 
8208195—). Contract AC03-78 17. 

From 8. modern utilization of infrared technology meeting; 
San Diego, CA, USA (26 Aug 1982). 

At the Barstow 10 MW Solar Thermal Pilot Plant, water is 
converted to high pressure steam by concentrated solar radiation. 
The design of the elements in which the boiling takes place makes 
them vulnerable to blockage by particulates contami the cir- 
culating water. Concern over the potential for heat damage to 
blocked boiler elements has lec to the development of a remote op- 
tical monitoring system for use at the Pilot Plant. The system em- 
ploys a telescope and infrared vidicon to detect the increased black- 
body radiant emittance produced by an overheated element. An 
_ image is provided with spatial and thermal resolution sufficient to 
detect and identify a single blocked element. Design considerations 
for such a system are discussed, as are performance at the Pilot 
Plant and possible extensions of the system to more sophisticated 
pyrometric tasks. 


1408 Ocean Energy Systems 


405 Ocean thermal energy conversion: Electricity and 
freshwater from the sea. Siegel, J.M. (Scientific Systems 
Services Inc., 1135 John Rodes Blvd., Melbourne, FL 
32901). Transactions of the American Nuclear Society; 46: 
618-620(Jun 1984). (CONF-840614—). 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 


406 The renewable energy field is gaining power. 
198. D.B. Geothermal Energy Magazine; 12: No. 1, 5-6(Jan 

For about 25 years, Basic Resources Corp. in New York has 
been growing on the strength of operations ranging from oil and 
gas exploration and printing to computer leasing and the manufac- 
ture of highway toll-collecting equipment. But since early 1982, 
when it received an Energy Department grant, a new subsidiary 
has been working on a project with scant resemblance to any other 
of the multimillion-dollar firm's operations: the preliminary research 
for an ocean thermal energy plant that would convert heat on the 
ocean’s surface to power at a site in the Hawaiian islands. Renew- 
able energy -- once largely the domain of dreamers and urban drop- 
outs -- has moved into the corporate mainstream, and more and 
more companies in the United States and abroad are trying to stake 
a claim to a piece of its future. Basic Resources is not the only re- 
newable energy source firm doing well. Several hundred exhibitors 
and other participants -- including a number of foreign visitors -- 
turned out for the 3-day event. Arco, which has been working on 
photovoltaics since the late 1970s, is considered the world’s largest 
manufacturer of photovoltaics -- solar cells that convert the sun’s 
energy directly into electricity. But, despite tax credits, worldwide 
sales and dramatic strides in reducing the cost of the technology, 
the operation still isn't profitable after the costs of research and 
other costreduction efforts are included. Nonetheless, Arco has no 
plans to abandon the field, and its attitude explains why so many 
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REFER ALSO TO CITATION(S) 140900170, 179, 342, 435, 436, 793, 813, 
821, 829, 1185 


407 (CONF-8311193—, pp 74-75) Greenhouse — 
with sun energy. von Zabeltitz, C. 1983. (In German and 
English). NTIS = Sales Only), PC A06/MF A011. File 
Number T1847704 

From 41. Thien anenaids 
Braunschweig, F.R. Germany (10 Nov 1983). 

For greenhouse heating with sun energy two problems must 
be solved: a) Changing solar radiation into heat energy; b) Storing 
ee The possibilities for changing 

solar radiation into heat energy can be reduced to three main prin- 
ciples: 1. Separate solar collectors, working as air- or water-collec- 
tors beside the greenhouse. 2. Solar collectors integrated in the 
greenhouse structure. Air and water collectors under the roof, and 
liquid filter flowing between the two panes of the roof. 3. The use 
of the greenhouse itself as solar collector. These three possibilities 
have been investigated in different institutes and experimental sta- 
tions in the Federal Republic of Germany. Beside this a study about 
greenhouse heating with sun energy in Crete has been made in 
Hannover. The results of these investigations will be presented. 


technology; 


408 teri cco Vertical Solar Louver 
technical 


Project. Final oo. (Whetstone Branch 
Living School, Ferrum, VA tUSA)) i 1984. Contract 
FG01-82CE15135. 11p. NTIS, PC 2 A0l; 1; GPO 
Dep. File Number D 17335. 

The thermal network analysis computer program MICRO- 
PAS has been used to analyze Vertical Solar Louvers and other 


ble systems of high mass. Identical solar water tanks of oval cross 
section were compared in the water wall and VSL configurations. 


(DOE/R4/10210—T1) Hollow ceramic block: con- 
> solar design. 
(Catherine 


. NTIS, PC A02/MF AO}; 1; GPO 

5000217. 
ve? The project ai a ten the development of dexgn 
material compositions and production to manufacture 
hollow ceramic blocks which contain water (or other heat absorp- 
ee et eee 


(DOE/R4/10289—T1) Passive — solar heat- 
Final technical B. (Hunter 


P AGL: 1; GPO Dep. 


A passive hybrid solar heating system using tall water tanks 
as absorber devices as well as storage was designed and built under 
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this project. A small, elevated house of 690 ft? was built at 30° lat 
N. near Brooker, Florida, with the system on the south side consist- 
ing of 10 storage tanks 16 in. in diameter and 81 in. long and con- 
taining 70 gal of water each. The tanks were painted black and 
stacked in 5 columns behind 120 ft? of vertical glazing. During the 
winter of 1983 to 1984, temperatures in the tanks routinely reached 
115°F from 95°F with ambient temperatures at 30° to 40°F, which 
corresponds to daily gains of approximately 120,000 Btus. By blow- 
ing air across the top half of the columns, the system delivered ap- 
proximately 6000 Btus per hour to the house. With the storage 
tanks used as a heat sink for a 1100-watt heat pump, the system de- 
livered 12,000 Btus per hour. The measured heat transfer coefficient 
between the tank walls and the air stream is about 1 Btu per ft? per 
degree F per hour. The 700-gal storage seems adequate for both 
direct heating mode and heat pump-assisted mode for the size house 

and the system concept works with the sizing rule-of- 
thumb of .2 ft? of vertical collecting area per gallon of storage per 
ft? of house. Adequate transfer of heat from tanks to air is achieved 
with tanks smaller than 16 in. in diameter as long as a 2-1/2 to 1 
ratio of tank diameter to spacing between tanks is respected. 


(DOE/R4/10471—T1) aaa oa of a pumpless 
solar water heat system operating in batch mode. Dixon, 
R.W. (Dixon (Richard W.), Gainesville, FL (USA)). May 
1983. Contract FG44-81R410471. 46p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85000316. 

This report presents the results of an appropriate technology 
program project which sought to evaluate and model the operation 
of a batch operating mode solar water heater system. A solar 
system was constructed such that it could be configured as either a 
conventional solar water heating system or a batch operating mode 
system. Both configurations were tested in order to identify oper- 
ational characteristics and compare performances. Computer simu- 
lation programs were written and run to simulate the operation of 
both systems. Study results show that the concept of the batch 


However, its operation was sufficiently successful to warrant fur- 
ther developmental work. The computer program, developed as a 
too) for this project, indicates that the system shows promise as an 
energy saver. 


412 (DOE/R4/10476—T1) Energy conservation and 
solar heating of a central Florida nursery. Burch, 
J.B. (Burch (Jefferson B.), FL (USA)). Fal 1983. 
Contract FG44-81R410476. 2ip. NTIS, PC A02/MF AOl; 
1; GPO Dep. File Number D 5000313. 

This project investigated solar heating and energy conserva- 
tion strategies in an older central Florida greenhouse. Emphasis 
was placed on cost effective techniques that were easy to retrofit 
without disturbing plant production. Techniques were developed to 
install an insulating air inflated double layer of clear polyethylene. 
The polyethylene is placed underneath the existing fiberglass roof 
Gal ctetalhas He a dis ae caehennee Helneaies 
directly exposed to the harsh Florida sun, the useful life is expected 
to double that of external double poly roofing systems. The feasibil- 
ity of low cost trickle type solar collectors for soil heating was 
studied. A large 1344 ft? Rutgers University style collector was 
built and tested. Soil heating utilizing hot water from solar storage 
was provided by a grid of PVC pipe suspended from the plant 
benches. Using entirely solar heat, this system maintained soil tem- 
peratures 3 to 5°F above non-heated soils. To match the 10°F tem- 


and water temperatures boosted 10 to 15°F. The importance of effi- 
cient heat exchanger design to utilize low grade hot water is 
stressed. 


413 ona tal Solar heating and air condi- 
D USA). "10" odra, R. (Vodra (Richard), 
Destin, FL ). "HO. Sept 1983. Contract FG44- 
81R410495. on NIA, PC A03/MF A01; GPO Dep. File 
Number DE85000376. 
This modularly constructed system is primarily designed for 
attic or clerestory installation although it may be adapted to func- 
tion as a dwelling appendage or as a separate unit. Its aim, as a 
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solar heating system, is to approach efficiencies attained only by 
active systems but minimize their inherent expense and maintenance 
problems by eliminating the requirements for recirculating collec- 
tors, plumbing, pumps, heat exchangers, filters, getters, etc. The 
prime uniqueness of this design, however, is the ability to convert 
the major elements of the heating system into an active evaporative 
cooling unit during summer months. As there is usually more 
energy expended for summer air conditioning than winter heating 
the energy cost effectiveness of a year-round device should prove 
more than double that of a solar heating device. Innovations incor- 
porated in this design development include evaporators, panel seals, 
operating mechanics, instrumentation. Since it requires both 
summer and winter seasons to analyze the effectiveness of this 
design, only the summer cooling mode has been examined at this 
writing. A supplemental report covering winter heating must be 
submitted at a later date. The model used for this experiment was 
able to reduce the temperature of an attic area from 120°F to an 
average of 79°F with an outside daytime average ambient tempera- 
ture of 89°F and a relative humidity of 70%. 


44 (OE/R4/10497—T1) Passive solar building 
panel. Final (Solar Wall! Ltd., Inc., Dawsonville, GA 
(USA)). [1984]. Contract FG44-81R410497. 16p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE85000694. 

The object of this grant was to demonstrate, in a residential 
setting, the application of a modular water loaded trombe wall 
panel. There wre four basic functions and results of the project. 
The first function was simply to expose people (average homeown- 
ers) to an easy and inconspicuous passive solar heating and cooling 
option. The second was to obtain feedback from those individuals 
on how they felt about the option. The third was to generate pilot 
line production and installation data on the use of the panel. And 
the fourth was to obtain bottom line energy savings data and com- 
fort conditions. 


415 (N—84-26152) Laboratory approach to —- 
transfer: the passive solar cooling system concent example. 
Whiddon, W.I.; Hart, G.K. (Whiddon (W.J.) and Associ- 
ates, Inc., Bethesda, MD (USA)). Nov 1983. 4p. NTIS, PC 
A13/MF A0Ol. 

MCC Assoc., Inc., Proc. of the passive and hybrid solar 
energy update, 172-175, N—84-36125 16-44. 

The technology transfer aspects of a research project con- 
ducted by DOE/SAN, Lawrence Berkeley Laboratory, Los 
Alamos National Laboratory and a group of building design profes- 
sionals are discussed. The focus was to develop a schematic build- 
ing system concept that functions in the manner assumed in the sys- 
tems analysis work on passive cooling technology assessments. The 
work involved two design workshops. The purpose, methods and 
conclusions of the work and observations on how the process can 
aid early technology transfer of laboratory research and identify 
significant research issues from a practitioner perspective are pre- 
sented. 


416 (N—84-26153) Passive solar design guidelines and 
evaluation criteria for builders. Conkling, M.L. (Rational Al- 
ternatives, Santa Fe, NM (USA)). Nov 1983. 8p. NTIS, PC 
A13/MF AO0Ol1. 

MCC Assoc., Inc., Proc. of the passive and hybrid solar 
energy update, 177-184, N—84-26125 16-44. 

The showcase of Solar Homes, which features two model 
solar villages in Eldorado at Santa Fe and Rio Rancho, New 
Mexico is described. Key features of the project which include its 
privete sector character, marketplace considerations, and the need 
for uniform solar home quality are pointed out. Guidelines using a 
balance of conservation and passive solar were set and the issue of 
occupant comfort were addressed. The guidelines were used to es- 
tablish criteria and worksheets for builders seeking entry into the 
Showcase project. Designs become examples of the transfer of re- 
search to practice. The guidelines for solar builders directly trans- 
fers passive solar research and technology to the builders. 





417 (N—84-26154) Convective heat transfer inside pas- 
sive solar buildings. Jones, R.W.; Balcomb, J.D.; gg 
chi, K. (Los Alamos Scientific Lab., NM (USA)). 
1983. 6p. NTIS, PC A13/MF AO1. 

MCC Assoc., Inc., Proc. of the passive and hybrid solar 
energy update, 192-197, N—84-26125 16-44. 

Natural convection between spaces in a building which play 
a major role in energy transfer are discussed. Two situations are in- 
vestigated: Convection through a single doorway into a remote 
room, and a convective loop in a two story house with a south sun- 
space where a north stairway serves as the return path. A doorway 
sizing equation is given for the single door case. Data from airflow 
monitoring in one two-story house and summary data for five 
others are presented. The nature of the airflow and design guide- 
lines are presented. 


(N—84-26155) Computer program for studying tur- 
Sait. Comeuien ia. baliees. Sion, A.; Akbari, H.; 
Gadgil, A.; Bauman, F.; Altmayer, E.; Kammerud, R. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Nov 1983. 7p. NTIS, PC A13/MF AO0l. 

MCC Assoc., Inc., Proc. of the passive and hybrid solar 
energy update, 200-206, N—84-26125 16-44. 

A computer program was developed to study convection in 
enclosures. The code uses a k-epsilon model for prediction of la- 
minarization of turbulence. Predictions of the program are com- 
pared with experimental and numerical data for a pressure-driven, 
constant temperature, two-dimensional channel flow with Reynolds 
number 12800. The preliminary comparisons indicate good agree- 
ment between the predicted and experimental velocity profiles. 


419 Loot Initial results from testing passive 
solar the NBS calorimeter. Mccabe, M.E.; 
Hancock, E. (National Bureau of Standards, Washington, 
DC (USA)). Nov 1983. 7p. NTIS, PC A13/MF A0Ol. 


MCC Assoc., Inc., Proc. of the passive and hybrid solar 
energy Pra 240-246, N—84-26125. 
of performance of passive solar buildings 
seit Salinatahie wand tee same eaeeanions oe arte aoa eae 
energy transfer in modular passive/hybrid solar components under 
conditions of actual use. A description of the design and initial 
operational results for a new calorimetric test facility is presented. 
The facility is designed for testing of passive solar components at 
the National Bureau of Standards in Gaithersburg, MD. It is antici- 
pated that the test facility will provide a substantial improvement in 
the measuring techniques for passive and hybrid solar components 
over other methods currently in use and thereby provide a firm 
technical basis from which laboratory test procedures can be evalu- 
ated. 


420 (N—84-26162) Development of solar materials and 
components. Moore, J.S. (Mueller Associates, Inc., Balti- 
more, MD (USA)). Nov 1983. 7p. NTIS, PC A13/MF AO1. 
MCC Assoc., Inc., Proc. of the passive and hybrid solar 
energy 253-259, N—84-26125 16-44. 
evolution of solar technologies supported by DOE's 
Passive Materials and Components Research Program is discussed. 
The successful introduction of those technologies and hybrid con- 
cepts into the building industry is then examined. Energy collec- 
tion, storage, control, and rejection/dehumidification projects are 
addressed. 


421 (N—84-26163) Solid state phase change materials 
for thermal energy storage in passive solar heated buildings. 
Benson, D.K.; Christensen, C. (Solar Energy Research Inst., 
a co ‘USA)). Nov 1983. 5p. NTIS, PC A13/MF 
MCC Assoc., Inc., Proc. of the passive and hybrid solar 
261-265, N—84-26125 16-44. 
tees solid state phase change materials was evaluated for 
possible use in passive solar thermal energy storage systems. The 
most promising materials are organic solid solutions of pentaerythri- 
tol, pentaglycerine and neopenty! glycol. Solid solution mixtures of 
these compounds can be tailored so that they exhibit solid-to-solid 
phase transformations at any desired temperature within the range 
from less than 25 deg to 188 deg. Thermophysical properties such 
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as thermal conductivity, density and volumetric expansion were 
measured. Computer simulations were used to predict the perform- 
ance of various Trombe wall designs incorporating solid state phase 
change materials. Optimum performance was found to be sensitive 
to the choice of phase change temperatures and to the thermal con- 
ductivity of the phase change material. A molecular mechanism of 
the solid state phase transition is proposed and supported by infra- 
red spectroscopic evidence. 


(N—84-26164) Phase change materials for use in 
sniehve gill GNIAR batis Baniian od cooling systems. Duvall, 
D.S.; Salyer, 1.0. (Dayton Univ., OH (USA)). Nov 1983. 
6p. NTIS, PC A13/MF AOl1. 

MCC Assoc., Inc., Proc. of the passive and hybrid solar 
energy update, 267-270, N—84-26125 16-44. 

Six different types of phase change materials (PCM) were 
evaluated for their suitability for use in passive thermal storage ap- 
plications in residential buildings. The PCM’s under investigation 
include: straight chain hydrocarbons poly(ethylene glycols) poly- 
mers having long alkyl side chains semiclathrates of pre o 
monium halides semiclathrates of amines, diamines, and triamines 
quaternized with aklyl halides and semiclathrates of polymers of 
quaternized amine containing monomers. Desirable features of can- 
didate PCM’s include: congruent phase change, little or no super- 
cooling, not flammable, good thermal conductivity, noncorrosive, 
nontoxic, and, finally, a proper melting point along with a high 
heat of fusion. 


423 (PB—84-207240) window solar water 
heater. Pytlinski, J.T. (Center for Energy and Environment 
Research, Mayaguez (Puerto Rico)). Dec 1983. 8p. NTIS, 
PC A02/MF AOl. 

Presented at the World Energy Engineering Congress (6th), 
November 29-December 2, 1983, Atlanta, Georgia. 

A conceptual breakthrough in solar water heating in the 
form of a tropical window solar water heater is described. A lou- 
vered window that is mass produced and commonly used in Puerto 
Rico and the Caribbean is employed as a solar collector by replac- 
ing louvers with solar radiation absorbing surfaces. The copper 
thermafin absorbers act as louvers and as solar heat collectors. The 
window functions as a normal window while operating as a solar 
collector-water heater. The cost of the tropical window solar col- 
lector is in the range of $75/sq. m. whereas the cost of a flat-plate 
solar collector is about $215/sq. m. Because of its technical simplic- 
ity and low cost, this novel system has the potential to be manufac- 
tured and commercialized in the Caribbean, Latin America, Asia, 
and the Near East. A detailed description of the system construc- 
tion and operation is provided and illustrated by photographs and 
schematics. Various ways in which the tropical window solar water 
heating system can be incorporated into water heating installations 
already marketable are mentioned. And, other advantages of the 
system related to energy conservation and security are briefly dis- 
cussed. The research installation used to evaluate the thermal per- 
formance of the tropical window solar water heater is described, 
and some details about the measuring procedure are given. Finally, 
the research program being conducted is presented, and the prelim- 
inary results of the thermal performance of a single tropical 
window used as a solar water heater are discussed. 


424 pat edge Solar heating with annual heat 
storage - modelling and practice. Lund, P.D.; Peltola, S.S. 
(Helsinki Univ. of Technology, Espoo (Finland). Dept. of 
Technical Physics). 25 Apr 1984. 9p. (TKK-F-A—544). 
NTIS, PC E03/MF E01. 

Central solar heating systems with seasonal heat storage are 
recognized as one of the most potential forms of solar energy utili- 
zation at northern latitudes. Because of the high investment costs 
associated, special attention has to be paid on system design and 
component dimensioning in order to guarantee optimal thermal per- 
formance. Also, the complexity and dynamics of these systems nor- 
mally prevent the use of simple rule-of-thumbs for system sizing 
and numerical mathematical approaches have to be employed. In 
this paper, computer simulation programs have been used for deter- 
mining the performance and energy flows of a full-scale district 
solar heating system with annual heat storage, the Kerava solar vil- 
lage (60 deg N). 
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(PB—84-214345) Results of the first operational 
the Kerava solar village herting system. Lund, P.D.; 
S.S.; Routti, J.T. (Helsink) Univ. of Technolo; 

0 (Finland). t. of Technical Physics). 1984. ‘on “4 
Finnish). (TKK-F-A—549). NTIS, PC E04/MF E0 

Summary in English. 

This paper describes the heating system of the Kerava solar 

(60 degrees N) which is the first Finnish district solar heat- 

with seasonal heat storage and a heat pump. The experi- 

and results of the first operational year are also discussed. 

Several system experiments and component tests have been accom- 

this period thus causing a considerable extra use of 

which could have been avoided for normal oper- 


neering fod Mochactne University of ~ merc 

Philadelphia, +9) Journal of Solar Energy Engineering; 106: 
No. 2, 142-152(May 1984). 

The subject of this analysis is a solar cooling system based 

on a novel hybrid steam Rankine cycle. Steam is generated by the 

collected at about 100°C, and it is then super- 


PAS a ty MRE EN One of the conclu- 
sions is that the seasonal system COP is 0.82 for the design configu- 
ration and that the use of watercooled condensers and flat-plate 
collectors of higher efficiency increases this value to 1.35. 


427 A compact low-pressure drop desiccant bed for 
Biswas, P.; Mills, A.F. (School of Engineering and Applied 
Science, University of California, Los les, CA). Jour- 
en Solar Energy Engineering; 106: No. 2, 153-158(May 


Requirements for silica gel desiccant beds used in the “Solar- 
i Evaporative Cooling System” are discussed and the ad- 





tel kk 2 ce eee elena ae 
coated sheet packing concept. Results are presented for code calcu- 
lations used to determine an optimum gel particle size and to ex- 

the effect of substrate thermal capacity on cyclic perform- 


method and performance of heat pumps 
refrigerant-filled solar collectors. O'Dell, M.P.; Beck- 
, W.A.; Mitchell, J.W. (Solar Energy Laboratory, U Uni- 


of Wisconsin-Madison, Madison, WI). Journal of 


Solar Energy Engineering; 106: No. 2, 159-164(May 1984). 
general procedure i is presented for estimating the seasonal 


heat pump system is inferior to that of conventional heat pumps. 
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429 Air infiltration and building tightness measure- 
ments in passive solar residences. Persily, A.K.; Grot, R.A. 
(National Bureau of Standards, Washington, DC). Journal of 
Solar Energy Engineering; 106: No. 2, 193-197(May 1984). 

The airtightness of about fifty passive solar homes located 
throughout the United States was studied using low-cost measure- 
ment techniques. These homes are part of the DOE-sponsored 
Class B monitoring program conducted at the Solar Energy Re- 
search Institute (SERI) to evaluate the thermal performance of pas- 
sive solar residential buildings. These tests provide the first set of 
building tightness measurements on a large group of passive solar 
buildings. The measurements include pressurization tests to measure 
airtightness and tracer gas measurements to determine air infiltra- 
tion rates. The pressure tests show a variation in the airtightness of 
these homes from 3 to 30 exchanges/hr at 50 Pascal, with a median 
of 9.5 exchanges/hr. The air infiltration measurements cover a 
wider range from 0.05 to 3.0 exchanges/hr, with a median of 0.5 
exchanges/hr. In comparing the tightness of these homes to other 
U.S. homes, one finds that these passive solar homes are not signifi- 
cantly tighter than homes built with less of an emphasis on energy 
use. 


430 The value of improvements in the absorbing and 
glazing surfaces of solar devices. Fthenakis, V.M.; Leigh, 
R.W. (Brookhaven National Laboratory, Department of 
Energy and Environment, Upton, NY). Solar Energy; 32: 
No. 3, 367-376(1984). 

Simulation techniques are used to examine the value of vari- 
ous technical improvements in solar collection-storage devices in 
residential, industrial and agricultural passive space heating applica- 
tions. The improvements include decreased emittances and in- 
creased absorptances in absorbing surfaces, and decreased reflec- 
tances and emittances in glazings. The improvements are evaluated 
in the context of a single family house and of an agricultural and an 
industrial application having large ventilation requirements. The re- 
sults of this study show that decreases in glazing reflectance are of 
the most value, followed (in order of likely decreasing importance) 
by increased absorber absorptance, decreased absorber emittance, 
and decreased glazing emittance. These qualitative results should 
not be used to determine or guide research priorities directly; 
rather, individual research programs should be evaluated using the 
quantitative results of this study in conjunction with other applica- 
ble information. 


431 The flash pyrolysis of cellulosic materials using 
concentrated visible light. Hopkins, M.W.; Antal, M.J.; De 
Jenga, C. (Department of Mechanical and Aeros Engi- 
neering, Princeton University, Princeton, NJ). Solar Energy; 
32: No. 4, 547-551(1984). 

The radiant flash pyrolysis of Avicel cellulose and kraft 

paper particles using concentrated visible light is described. The 
particles circulate in a clear quartz spouted bed reactor while un- 
dergoing pyrolysis in an incident radiant flux of up to 200 W/cm? 
This flux is supplied by an arc image furnace which uses a SkW 
Xenon bulb as its light source. The volatile pyrolysis products are 
quenched by the steam flow used to spout the bed and are en- 
trained out of the reactor before reactions can occur, en- 
suring a high sirup yield (63 per cent from cellulose). The major 
sirup component is levoglucosan. 
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432 (BMFT-FB-T—84-124) Development of a produc- 
coatings. 


tion process for central receiver Scherber, W.; 
Schroeder, B. (Bundesministerium fuer Forschung und 
| — (Germany, F.R.)). Jun 1984. 129p. (in 
German). S (US Sales Only), PC A07/MF AOl1. File 
Number DERATSO2I8. 

Within this study new spectral selective absorber coatings 
for solar farm application have been developed, by using two spe- 
cial approaches: - Electroplating of texturized coatings, - Interme- 
tallic reaction of surface layers. The deposition process for "Elec- 
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troplated structure absorbers” could be brought to a high technical 
quality by maintaining sufficient low production cost: Characteristic 
values are asub(sol) = 0.94 - 0.96, epsilonsub(IR) = 0.14 - 0.17, 
unlimited life time at 400°C, ne ee eee i 
process has been qualified under simulated series production condi: 
tions. Up to now about 3000 selectively coated central receiver 
tubes have asserted themselves in solar power test stations. By 
means of investigations on the “Intermetallic structure absorber” a 
new promising preparation technique has been revealed, which can 
lead to further applications such as low cost large area absorbers or 
absorbers for high temperature solar tower systems. 15 references, 
55 figures, 9 tables. 
433 (CONF-8311193—, pp 69-71) Fundamentals 4 
caiculation of various solar cbs colthe -air collectors. Grimm, W 
1983. (In German and English). NTIS (US Sales Only), PC 
A06/MF A0O1. File Number T184770492. 

From 41. international meeting of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 

As a result of the considerable increased cost of fossil energy 
the technical utilisation of solar energy is gaining importance, also 
in agriculture. Consideration of the technical and economical ad- 
vantages and disadvantages indicates that, especially solar-roof-air 
collectors without covered metallic absorber are suitable for heat 
production in the low temperature range. The mathematic descrip- 
tion of power output of the pore no collectors makes it possi- 
ble to get a safe basis for planning, calculating and dimensioning 
energy roofs. It supplements the measurements on a solar simulator 
and under natural conditions. The heat losses from the uncovered 
absorber and the base of the collector to the surrounding atmos- 
phere can be quantified and measures for their reduction can be 
taken in constructive realisation. The existing publications on calcu- 
lating the thermal power output of collectors mostly concern flat- 
collectors for heating water with one or several transparent covers; 
these are not applicable for roof-collectors. 


434 (CONF-8311193—, pp 72-74) Testing of simple 
solar air heaters. Reuss, M.; Meuren, K.; Vogt, S. 1983. (In 
German and English). NTIS (US Sales Only), PC A06/MF 


A01. File Number T184770492. 
of agricultural technology; 


From 41. international 
Braunsch' F.R. Germany (10 Nov 1983). 

The objective of this investigation project was the determi- 
nation of the thermal efficiency and the collection of other techni- 
cal and economical data of solar air heaters of drying agricultural 
products. A plant was built up for parallel testing of 10 collectors. 
The efficiency-line, evaluated from data of bright and sunny days, 
shows the efficiency drawn against the reduced parameter and is 
valid under quasi-steady-state conditions. For a long measuring 
period the total amount of heat collected by the different solar air 
heaters and the drying capacity of the warm air was evaluated. 
Furthermore measurements have been done on the pressure-drop 
over the collectors. 


435 (CONF-8311193—, 75) Solar roofs for drying 
systems. Dernedde, W. 1983. German). NTIS (US Sales 
Only), PC A06/MF AO1. File Number TI184770492. 

From 41. international of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 

The drying times required in hay and straw drying systems 
can be considerably reduced dy raising the temperature level by 5 
to 10 K. This is possible by means of simple solar roofs, even with- 
out covers and insulation. Satisfactory efficiencies (30 to 50%) are 
possible with these temperature differences and with a suitable air 
duct design at a mean insolation of 400 to 800 W/m? A further ef- 
ficiency increase of 5 to 8% is possible when selectively coated 
steel sheets are used, although the coating processes are still quite 
expensive. 


436 (CONF-8311193—, pp 76-77) Bare plated roof 
collectors for heating of water. Luecke, W. 1983. (In 
German and English). NTIS (US Sales Only), PC A06/MF 
A01. File Number T184770492. 

From 41. international meeting of tural technology; 


Braunschweig, F.R. Germany (10 Nov 1983). 
Based on satisfactory experiences with bare-plated absorbers 
in air-heaters experiments were made with a special stell-roof made 
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in Sweden. It is a 0.5 mm thick galvanized material coated on both 
sides with synthetic material. The main objectives of the study 
were: (1) Application of the material in an air-heater in connection 
with an air-water-heat-pump to gain hot water. (2) Application of 
the material in a liquid-collector in connection with a water-water- 
heat pump. (3) Application of the material for direct heating of 
water. The experiments were made on sunshine, cloudy and rainy 
days in order to get a comparison among the three systems. 


437 (N—84-26161) Vapor-phase heat-transport system. 
Hedstrom, J.C. (Los Alamos Scientific Lab., NM (USA)). 
Nov 1983. 5p. NTIS, PC A13/MF A011. 

MCC Assoc., Inc., Proc. of the passive and hybrid solar 
energy update, 247-251, N—84-26125 16-44. 

A vapor-phase heat-transport system is being tested in one of 
the passive test cells at Los Alamos. The system consists of one se- 
lective-surface collector and a condenser inside a water storage 
tank. The refrigerant, R-11, can be returned to the collector by 
gravity or with a pump. Results from several operating configura- 
tions are presented, together with a comparison with other passive 
systems. A new self-pumping concept is presented. 


438 (SAND—84-0662) 

solar receivers. Ashley, C.S.; 

Labs., Albuquerque, NM (USA)). 
AC04-76D: 89. 29p. NTIS, PC A03 
Dep. File Number DE85000192. 

This report details a process for applying sol-gel antireflec- 
tion (AR) coatings to solar receiver envelopes. The process consists 
of applying a porous film which is subsequently etched to achieve 
the optimum AR effect. The result is a single-layer interference film 
with a reflectance minimum at 550 nm. The solar transmittance of 
coated tubes is typically increased to 0.95 to 0.97, as compared with 
0.91 for uncoated tubes. Coated tubes showed no significant de- 
crease in solar transmittance after 16 weeks of operation in a para- 
bolic trough collector Recommendations are included for 
process improvement before industrial scale-up. 


? AOI; 1; GPO 


collectors. Edwards, D.K.; Rhee, S.J. (Univ. of California, 
Irvine, CA). Journal of Solar Energy Engineering; 106: No. 2, 
206-211(May 1984). 

An analysis is presented comparing Teflon film with glass 
for the inner glazing of a double-glazed selective-black, flat-plate 
solar collector. The effect of spacing between glazings and between 
the inner glazing and absorber plate is examined. It is shown that a 
12.5-micron Teflon film is superior to glass for the inner glazing of 
a selective-black collector, because the advantage of its high solar 
transparency overwhelms the disadvantage of its infrared transpar- 
ency. A too-small spacing between a selective-black absorber and 
its inner cover short-circuits the desirable thermal radiation resist- 
ance offered by a selective-black absorber plate. Account is taken 
of spectral variations in the radiation properties of glass, Teflon, 
and the absorber plate. Allowance is made for the fact that critical 
Rayleigh number is lower for a plastic film inner glazing than for a 
glass one. 


results of t tests 
440 Experimental pitching momen on 


solar-collector array configurations. > 
D.E.; Powers, D.A.; Tate, R.E. (Sandia National Laborato- 
ries, "Albuquerq ue, NM). Journal of Solar Energy Engineer- 
ing; 106: No. 2, 223-230(May 1984). 

Two wind-tunnel tests were conducted to investigate specifi- 
cally the pitching moment characteristics of parabolic-trough solar- 
collector modules deployed within a collector array. The collector 
modules were located within various rows of a simulated array 
configuration to investigate shielding effects from upstream collec- 
tor rows and/or windscreen fences. Selected fence configurations 
and fence spacing upstream from the initial array row were studied. 
The test results demonstrate that pitching moment is significantly 
reduced by shielding provided by upstream fencing or collector 
rows. 
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Design parameters for concentrators without gap 
a McIntire, W.R. (Argonne National Laboratory, Ar- 
gonne, IL). Solar Energy; 32: No. 3, 439-441(1984). 
Theoretical, ideal nonimaging concentrators for cylindrical 
absorbers require reflectors which contact the absorber. This is not 
possible in solar thermal applications since a gap is required to ther- 
mally isolate the absorber from the reflector. Gap-lossless concen- 
trator designs have been formulated which eliminate the optical 
losses associated with the required gaps. Such designs have applica- 
tion as secondary concentrators for linear focusing systems as well 
as for nonimaging primary concentrators. The faceted sections of 
such designs must be determined by an iterative procedure, except 
for the simplest case of a two-facet V. This note presents the deter- 
mined parameters for designs having the largest gaps allowed for 
given numbers of facets. Straight, symmetric facets are considered 
since they are the easiest to fabricate accurately and provide slight- 
ly larger gaps than asymmetric designs. 


Graded-index surfaces and films, Lowdermilk, 

Hw. (Lawrence Livermore National Lab., CA). Proceed- 

ings of the Society of Photo-Optical Instrumentation Engineers; 
387, 1-24(1983). Contract W-7405-ENG-48. 

Reducing or eliminating reflectance of electromagnetic radi- 
ation from surfaces has important technical and commercial appli- 
cations. Graded-index surfaces are of interest because they have 
low reflectivity over much broader spectral regions and angles of 
incidence than conventional thin film coatings. Methods to calcu- 
late the reflectivity and to estimate the refractive-index profile of 
graded-index surfaces are reviewed. Characteristic properties and 
techniques to produce graded-index surfaces are reviewed. The re- 
sults of recent measurements of laser-induced damage to graded- 


1420 Heat Storage 


443 (CONF-8409118—8) Analysis of passive solar 
thermal energy storage. Tomlinson, J.J.; Geist, G.A.; Morris, 
M.D. (Oak Ridge National Lab., TN (USA)). 7 Sep 1984. 
Contract AC05-840R21400. 4p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85001263. 

From Passive and hybrid solar energy update; Washington, 
DC, USA. i bond 1984). 

describes a study of the effects of energy storage 

by re. ot sa materials (PCMs) on the thermal performance of a 
simple, one-room passive solar building. It was found that in direct 
gain applications, the PCM melting temperature was the thermo- 
physical parameter that most directly affected the building heating 
load. The relative influence of PCM thickness, thermal conductivi- 
ty, location, latent heat capacity, and density on heating load was 
determined; and a quantitative relationship between these param- 
eters developed. 
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(DOE/NV/10174—2, pp 216-277) Information 
pe Wrighton, F.M.; Veal, L.K.; uisiana 
State Univ., Baton Rouge). 29 Nov 1983. NTIS, PC A20/ 
MF AOI. File Number T1I84007669. 

In Technical support for geopressured-geothermal well ac- 
— in Louisiana. Annual report, 1 November 1981-31 October 

The following activities are reviewed: information needs as- 
sessment, a review of similar information systems, database manage- 
ment software packages and hardware, description of data files, ac- 
quisition and maintenance of material, and disposition of computer 
files. (WHR) 
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445 (DOE/ET/28393—T6) Low-temperature geother- 
mal assessment of the Jordan Valley Salt Lake County, Utah. 
Klauk, R.H. (Utah Geological and Mineral Survey, Salt 
Lake City (USA)). Jul 1984. Contract AS07-77ET28393. 
211p. NUS. PC A10/MF A011; 1; GPO Dep. File Number 
DE85000616. 
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Two known low-temperature areas (Warm Springs fault and 
Crystal Hot Springs) are located in the Jordan Valley, but the pri- 
mary purpose of this report is to locate other low-temperature re- 
sources not previously identified. Geothermal reconnaissance tech- 
niques utilized in this study include a temperature survey and chem- 
ical analysis of wells and springs, and temperature-depth measure- 
ments in holes of opportunity. Also, further site specific gravity 
modelling for the Warm Springs fault geothermal area and initial 
modelling for the entire valley were also conducted. Areas identi- 
fied as having potential low-temperature geothermal resources at 
depth are: (1) the north-central valley area; (2) an east-west portion 
of the central valley; and (3) a north-south oriented area extending 
from Draper to Midvale. Each of these areas exhibits ground-water 
temperatures 20°C or greater. Each area has thermal wells with 
common ion characteristics similar to both Crystal Hot Springs and 
the Warm Springs fault geothermal systems. Significant concentra- 
tions of Sr, Li, B, and F are present in many of these wells. 


446 (DOE/NV/10174—2, pp 1-152) Resource assess- 
ment, Bebout, D.G.; Gutierrez, D.R.; McCulloh, R.P.; Kos- 
ters, E.C.; Pino, M.A; Purcell, M.D.; Salem, N.Y. 29 Nov 
1983. NTIS, PC A20/MF AO1. File Number 1184007669. 

In Technical support for geopressured-geothermal well ac- 
tivities in Louisiana. Annual report, 1 November 1981-31 October 
1982. 

The details of resource assessment and the identification and 
study of prospect areas are discussed. Included are: controls on de- 
velopment, resource assessment-in-place solution methane, Tusca- 
loosa regional assessment, and detailed site-specific geological stud- 
ies for the Calcasieu, Bayou Hebert, and Houma embayment areas 
and the Rockefeller Refuge prospect. (MHR) 


1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 150200446, 471, 1323 


447 (DOE/NV/10174—2, pp 172-215) Systems analy- 
sis and scientific support. Johnson, A.E. Jr.; ioe 
F.M.; Oliver, S.J.P. (Louisiana State Univ., Baton a ana). 
29 Nov 1983. NTIS, PC A20/MF A01. File N 
1184007669. 

In Technical support for geopressured-geothermal well ac- 
tivities in Louisiana. Annual report, 1 November 1981-31 October 
1982. 

The history of this function is reviewed briefly. The activi- 
ties of the final contract year (1981-1982) are reported. The revised 
reservoir model and computer subprogram developed in this re- 
search and the current status of the applications of the model are 
described in some detail. (MHR) 


of the Nuevo Leon 
pond its possible relation to the Cerro Prieto magmatic-hydro- 
thermal system. Goldstein, N.E.; Corrigan, D.J.; Wilt, M.J. 
(Lawrence Berkeley Lab., Univ. of California, Berkeley, 
CA). Geothermics; 13: No. 1, 3-11(1984). 

The broad dipolar magnetic anomaly whose positive peak is 
centered near Ejido Nuevo Leon, some 5 km east of the Cerro 
Prieto I power plant, has long been suspected to have a genetic re- 
lationship to the thermal source of the Cerro Prieto geothermal 
system. This suspicion was reinforced after several deep geothermal 
wells, drilled to depths of 3-3.5 km over the anomaly, intersected 
an apparent dike-sill complex consisting mainly of diabase but with 
minor rhyodacite. A detailed fit of the observed magnetic field to a 
computer model indicates that the source may be approximated by 
a tabular block 4 x 6 km in area, 3.7 km in depth, 2.3 km thick, and 
dipping slightly to the north. Mafic dike chips from one well, NL- 
1, were analysed by means of electron microprobe analyses which 
showed them to contain a titanomagnetite that is paramagnetic at in 
situ temperature conditions. As the dike mineralogy does not ac- 
count for the magnetic anomaly, the magnetic source is believed to 
be a deeper, magnetite-rich assemblage of peridotite-gabbro plutons. 
The suite of igneous rocks was probably emplaced at a shallow 
depth in response to crustal extension and thinning brought on by 
en echelon strike-slip faulting. The bottom of the magnetic source 
body, at an estimated depth of 6 km, is presumed to be at or near 
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that of the Curie isotherm (575°C) for magnetite, the principal fer- 
romagnetic mineral in peridotiticgabbroic rocks. The geological 
model derived from the magnetic study is generally supported by 
other geophysical data. In particular, earthquake data suggest dike 
injection is occurring at depths of 6-11 km in an area beneath the 
magnetic source. Thus, it is possible that heat for the geothermal 
field is being maintained by continuing crustal extension and mag- 
matic activity. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 150300445, 448, 466, 466 


449 (CONF-8210125—Suppl., pp L1-L30) Geoscience 
technology at Earth Science Laboratory, University of Utah 
Research Institute. Wright, M. (Univ. of Utah, Salt Lake 
City). 1982. NTIS, PC A19/MF A0Ol. File Number 
1183009736. 

From Conference on the geothermal program review; Wash- 
non, D DC, USA (25 Oct 1982). 

Earth Science Laboratory of UURI has contributed 
ota to development of new techniques and testing of avail- 
abie techniques for geothermal exploration and resource evaluation. 
In addition, UURI has provided technical management assistance to 
DOE/ID, DOE/NV and DOE/SAN for about $45 million in DOE 
geothermal programs and has been an active participant in numer- 
ous DOE planning efforts. Accomplishments in exploration and as- 
sessment technology tasks are discussed and the industry-coupled 
and state-coupled assistance programs are reviewed. 


450 (CONF-8210125—Suppl., 
and progress. LBL 


pp 13-119) Review of 
technical program 
technology development 


exploration 
FY 1982. Goldstein, N.E. 


program, 
(Lawrence Berkeley Lab., CA). 1982. NTIS, PC A1l9/MF 


A01. File Number T183009736. 

From Conference on the geothermal program review; Wash- 
ington, DC, USA (25 Oct 1982). 

The objectives, method of approach, main program ele- 
ments, and progress through FY 1982 for Geothermal Exploration 
Technology Program at LBL are reviewed. Current tasks include 
controlled-source electromagnetic research, seismological research, 
magnetotelluric research, and electromagnetic technique evaluation 
and numerical modeling. 


451 (CONF-8210125—Suppl., pp H3-H20) Geopres- 
sure program status. Goldsberry, F.L. om ressure Projects 
Office, Houston, TX). 1982. NTIS, PC A19/MF A01. File 
Number T183009736. 

From Conference on the geothermal program review; Wash- 
ington, DC, USA (25 Oct 1982). 

The status of the US DOE Geopressure Program as of De- 
cember 1982 is reviewed in 12 viewgraphs. The graphs highlight 
the degree of completion of technical objectives for each design 
well. 


452 (DOE/NV/10174—2) Technical support for 
geopressured-geothermal well activities in Louisiana. Annual 
report, 1 November 1981-31 October 1982. Bebout, D.G.; 
Bassiouni, Z.; Carver, D.R.; Groat, C.G.; Johnson, A.E. Jr.; 
Wrighton, FM. (Louisiana Geological Survey, Baton 
Rouge (USA)). 29 Nov 1983. Contract ‘AC08-81NV 10174. 
458p. NTIS, PC A20/MF A011; 1; GPO Dep. File Number 
84007669. 


D 
Separate abstracts were prepared for individual papers. 
(MHR) 


453 Interpretation of dipole - dipole resistivity monitor- 
ing data at Cerro Prieto. Wilt, M.J.; Se as Gee 
Sciences, Lawrence Berkeley Lab., Univ. of ifornia, 
Berkeley, CA). Geothermics; 13: No. 1, 13-25(1984). 
Repetitive dipole - dipole resistivity data have been taken on 
a yearly basis by LBL at Cerro Prieto since 1978. Stations along a 
single profile line extending from the Cucapa Mountains to the 
center of the Mexicali Valley and passing over the present produc- 
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tion zone have been remeasured with sufficient accuracy to detect 
subsurface changes in resistivity, some of which are probably relat- 
ed to fluid production. The of the most recent measure- 
ments (November, 1981) averages about 1%. Results from 2.5 years 


Ppa ag al ng pape vere wey 
ents and an increase in shale thickness in the section. 


Interaction of seismic waves with a viscous liquid 

layer. Fehler, M. (Oregon State Univ., eT Bulletin of 

he Seismological Society of America; "72: No. 1, 55-72(Feb 
1983). Contract AC02-76ER02534. 

The interaction of seismic waves with a layer filled with a 
viscous fluid was studied. This study was intended to provide the 
basis for designing active seismic its to detect the exist- 
ence of hydraulically induced fractures in a Hot Dry Rock Geo- 
thermal energy system. Transmission and reflection coefficients for 
P, SV, and SH waves incident at arbitrary angles onto a fluid layer 
embedded between two homogeneous half-spaces were computed. 
It was found that coefficients for SH waves at normal incidence 
can be written in terms of two dimensionless parameters. One of 
these parameters, 1, is the ration of acoustic impedance of the fluid 
to the acoustic impedance of the solid. The other dimensionless pa- 
rameter, yd, is a measure of the amount of energy the SH wave 
looses during one pass through the fluid layer. It was found that 
the amplitude of the incident SH transmitted the fluid 
layer is equal to the amplitude of the incident SH wave if | is 
nearly 1 and yd is small. As yd increases, energy is lost due to vis- 
cous dissipation in the fluid and transmitted wave amplitude dimin- 
ishes. If 1 is not nearly 1, some energy is reflected by the fluid 
layer. Three dimensionless parameters are required for solution for 
the case of P waves normally incident on the fluid layer. One pa- 
rameter, R, is the ratio of elastic impedance of the solid to the 
shear impedance of the fluid and the third is yd. It was found that 
the value of R is a good measure of the importance of fluid viscosi- 
ty on the propagation of P waves through the fluid. Detailed stud- 
ee ee ee ee 
tudes of transmitted and reflected waves when waves are normally 
incident provide valuable insight into the — of physical 
properties in the calculations for non-normal incidence. 


Scapolite phenocrysts in a latite dome, northwest 
Arizona, USA” Goff, F.; Arney, BH; Eddy, A.C. (Los 
Alamos National Lab., NM). Earth and Planetary Science 
Letters; 60: 86-92(1982). 

A latite dome in northwest Arizona contains a rare occur- 
rence of primary SO,-rich scapolite phenocrysts. The total pheno- 
cryst assemblage consists of plagioclase (Anao-Anss), hornblende, bi- 
Otite, and scapolite (Mess). ee ee 
oxidized low-Ti magnetite. Electron microprobe analyses show that 
the scapolite contains about 1.74 wt% S, which indicates an atomic 
S/(S +C) of 0.58. Although scapolite occurs in xenoliths in volcan- 
ic rocks and diatremes, as well as a metamorphic mineral in granu- 
lites, its occurrence as a primary igneous mineral is extremely rare. 
Ca-rich scapolite has been experimentally by others 
from melts with a wide range of SiO2:, CaO, and NazO contents, at 
temperatures above 825°C and pressures ranging from 3 to 15 kbar. 
Comparison of scapolite from this latite with synthetic scapolite 
from nepheline syenite melt that the Arizona phenocrysts 
crystallized under conditions of 850 to 900°C, 3-6 kbar total pres- 
sure, and unusually high f/sub CO2/ and F/sub SO2/. The rarity of 
scapolite as a phenocryst mineral suggests that high partial pres- 
sures of CO2 and SO; are rare in the magmatic environment. 
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1506 Environmental Aspects And Waste Disposal 
REFER ALSO TO CITATION(S) 150600452 


456 (CONF-8210125—Suppl., pp N3-N13) Eaviron- 
mental control technology (ECD) for’ geothermal 
Katz, G. (USDOE San Francisco 
1982. NTIS, PC A19/MF AO1. File 

ee ee 
ington, USA (25 Oct 

The’ bjectives of - «a control technology 
(ECT) program are to develop research priorities, research new 
and alternative technologies and to improve economics and per- 
formance of ECT systems. The Interagency Geothermal Coordinat- 
ing Council, Environmental Control Panel developed priorities and 
obtained industry input during 1980. HaS controls, injection moni- 
toring, solid waste characterization and control and subsidence 
were reviewed as high priority while noise controls were consid- 
ered low priority. Since geothermal technology is still developing 
there is a need to continue researching new and alternative ECT. 
Often ECT systems must be designed for site specific applications 
and need modification for use of other sites. Most of US geo- 
thermal experience is found at the Geysers, California w HaS 
abatement is required. Various systems have been tested with mixed 
results. The bottom line is that the economics and performance of 
HgS abatement systems are less than desirable. 


tions CA) 
umber T183009736. 
program review; Wash- 


457 (DOE/NV/10174—2, pp 153-155) Rock mechan- 
ics and subsidence modeling. Carver, D.R.; Janssen; J. (Lou- 
isiana State Univ., Baton Rouge). 29 Nov 1983. NTIS, PC 
A20/MF A0O1. File Number T184007669. 

In Technical support for geopressured-geothermal well ac- 
tivities in Louisiana. Annual report, 1 November 1981-31 October 


1982. 
A brief survey of the rock mechanics and subsidence theory 
work is given with two publications of results of this work. (MHR) 


458 (DOE/NV/10174—2, pp 278-453) Environmental - 


C.G.; Van Sickle, V.R.; Trahan, D.; 
Gorman, ae) 29 "Nov 1983. NTIS, PC A20/MF AOl. File 
Number T184007669. 

In Technical support for geopressured- ac- 
tivities in Louisiana. Annual report, 1 November 1981-31 October 
1982. 

Analyses of the 1981-1982 data indicate that there are no 
direct, verifiable effects of geopressured-geothermal well activities 
on the parameters being monitored. Some of the water quality and 
microseismic anomalies are correlatable with drilling and testing ac- 
tivities, but cannot yet be pinpointed as an actual cause. These data 
are being analyzed in more detail. Subsidence and ecosystem data 
are still not sufficiently complete to allow for any speculations con- 
cerning geopressured-geothermal development effects. For all the 
parameters, however, significant progress has been made toward a 
complete understanding of background conditions. 


1508 Geothermal Power Plants 


459 (CONF-8210125—Suppl., pp C3-C35) Summary 
of presentation on heat cycle research at 


geother- 

mal status review October 25, 1982. Whitbeck, J.F. 

(EG and G Idaho, Inc., Idaho Falls). 1982. NTIS, PC A19/ 
MF AO1. File Number T183009736. 

From Conference on the geothermal program review; Wash- 

ngfen, BC) DC, —r (25 Oct 1982). 

of the most important problems for designers of geo- 

santas comes ater tee Research needs are dis- 

cussed for the following areas: high performance cycles with high 

salinity capability, approaches to smaller plants, brine chemistry be- 

havior, fouling and materials section, and heat rejection. 


460 (CONF-8210125—Suppl., pp 03-019) Geother- 
mal Binary Cycle Demonstration Power Plant, Heber, Cali- 
fornia. Linam, P. 1982. NTIS, PC A19/MF AOl. File 
Number T183009736 

From Conference on the geothermal program review; Wash- 
ington, DC, USA (25 Oct 1982). 
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Some of the detailed engineering for the Heber Binary Cycle 
Demonstration Plant is described. Areas covered include the binary 
cycle desorption, working fluid selection, and heat exchanger speci- 
fication development. 


461 ee ae. p D1-D10) Geother- 
mal pump Hanold, R.J. im Alamos National 
Lab., NM). 1982. NTIS, PC A19/MF A0Ol. File Number 
1183009736. 

From Conference on the geothermal program review; Wash- 
on DC, USA (25 Oct 1982). 

The geothermal pump program for developing and testing 
improved downhole pumps is reviewed. Topics discussed include 
the Geothermal Pump Test Facility, the 80 horsepower REDA 
pump test, pressurized lubrication systems, the 300 horsepower 
REDA pump test in a MAGMA production well, advanced power, 
cable systems, and the East Mesa Test Facility. 


462 (CONF-8210125—Suppl., pp E3-E54) Geochemi- 
Se ae Se ee a ee er 
tion: technology, Heber Demonstration Plant. Shannon, D.W. 
(Pacific Northwest Lab., Richland, WA). 1982. NTIS, PC 
A19/MF A01. File Number T1I83009736. - 

From Conference on the geothermal program review; Wash- 
aon DC, USA (25 Oct 1982). 

The Pacific Northwest Laboratory program in support of 
the Heber Binary Plant is reviewed. The program includes testing 
of heat exchanger materials and designing and testing of prototype 
leak detectors. 


=. (CONF-8210125—Suppl., yt hes Po Ps) Heber tech- 
nical support project: summary of f October 26, : 
1982. Silvester, L. (Lawrence Berkeley Lab., CA). 1982. 
NTIS, PC A19/MF A0O1. File Number 1183009736. 
From Conference on the geothermal program review; Wash- 
am DC, USA (25 Oct 1982). 

National Bureau of Standards (NBS) - Washington is 
sities measuring the thermodynamic properties of 90/10 mole 
% isobutane/isopentane system. PVT measurements will be along 
the dew and bubble point lines, the supercritical region, the com- 
pressed liquid region, the gas region, and within the 2-phase region 
at low pressures. These properties will ensure proper analysis of the 
power plant data and proper selection of the operating state points, 


-@.g., turbine inlet conditions. The Supercritical Heat Exchange 


Field Test obtained performance data on the binary loop are pre- 
sented here. 


464 (DOE/RO/00074—T1) Unalaska a — 
ration project. Electrical power generation analysis. 
report. (Republic Geothermal, Inc., Santa Fe Springs, FCA 
(USA)). Apr 1984. Contract FG07-79R000074. 63p. NTIS, 
PC A04, A01; 1; GPO Dep. File Number DE85000429. 
The objective of this study was to determine the most cost- 
effective power cycle for utilizing the Makushin Volcano geother- 
mal resource to generate electricity for the towns of, Unalaska and 
Dutch Harbor. It is anticipated that the geothermal power plant 
would be intertied with a planned conventional power plant con- 
sisting of four 2.5 MW diesel-generators whose commercial oper- 
ation is due to begin in 1987. Upon its completion in late 1988, the 
geothermal power plant would primarily fulfill base-load electrical 
power demand while the diesel-generators would provide peak-load 
electrical power. and emergency power at times when the geother- 
mal power plant would be partially or completely unavailable. This 
study compares the technical, environmental, and economic ade- 
quacy of five state-of-the-art geothermal power conversion process- 
es. Options considered are single- and double-flash steam cycles, 
binary cycle, hybrid cycle, and total flow cycle. 


465 (P—700-84-003) Evaluation of a superheater en- 
hanced geothermal steam power plant in the Geysers area. 
Final report. Janes, J. (California Energy Resources Conser- 
vation and Development Commission, Sacfamento (USA). 
Siting and Environmental Div.). Jun 1984. 101p. CEC, 1516 
9th Street, Sacramento, CA 95814. File Number 
T1I85900044. 
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This study was conducted to determine the attainable gen- 
eration increase and to evaluate the economic merits of superheat- 
ing the steam that could be used in future geothermal steam power 
plants in the Geyser-Calistoga Known Geothermal Resource Area 
(KGRA). It was determined that using a direct gas-fired super- 
heater offers no economic advantages over the existing geothermal 
power plants. If the geothermal steam is heated to 900°F by using 
the exhaust energy from a gas turbine of currently available per- 
formance, the net reference plant output would increase from 65 
MW to 159 MW (net). Such hybrid plants are cost effective, under 
certain conditions identified in this document. The power output 
from the residual Geyser area steam resource, now equivalent to 
1437 MW, would be more than doubled by employing in the future 
gas turbine enhancement. The fossil fuel consumed in these plants 
would be used more efficiently than in any other fossil-fueled 
power plant in California. Due to an increase in evaporative losses 
in the cooling towers, the viability of the superheating concept is 
contingent on development of some of the water resources in the 
Geysers-Calistoga area to provide the necessary makeup water. 


1509 Geothermal Engineering 


466 (BMFT-FB-T—84-088) In-situ experiments in an 
artificially created fracture at shallow depth considering tech- 
nologies for extraction of terrestrial heat from dry rock. Kap- 
pelmeyer, O.; Rummel, F. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.); Bundesan- 
stalt fuer Geowissenschaften und Rohstoffe, Hannover 
(Germany, F.R.)). Jun 1984. 58p. (In German). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE84752214. 

A test field for HDR-experiments has been set up on a gran- 
ite mass, near the village of Falkenberg in northeast Bavaria. Heat 
exchange systems were induced down to 250 m depth by hydraulic 
fracturing. Location of these fractures was aspired by seismic obser- 
vations in boreholes down to 300 m depth and by geoelectric meas- 
urements at the surface. From the seismic observations a model of 
the fracture system was obtained which served for the location of a 
hole which penetrates the fracture in 250 m depth. This hole closes 
the circuit for circulation of water through the hydraulic fracture. 
Hydraulic parameters (i.e. flow impedance, fluid losses, stored 
volume) and thermal efficiency were investigated at different pres- 
sures in the fracture. For the first time the width of an inflated hy- 
draulic fracture was measured at different pressures. Digital com- 
puter models serve for a transition of the experimental data regard- 
ing thermal efficiency of artificial heat exchange systems from shal- 
low depth to deeper underground sections at higher temperatures. 
41 references, 11 tables. 


467 (CONF- om tetiadien haien pp ; Drilling 
and well completion technology J. (Sandia National 
Lab., Albuquerque, ng 1982. NTIS, PC A19/MF AO0O1. 
File Number T18300973 

From Conference on Pin geothermal program review; Wash- 
ington, DC, USA (25 Oct 1982). 

The Sandia Well Technology Program is reviewed in a 
series of vugraphs. The program covers rock penetration mechan- 
ics, fluid technology, borehole mechanics, and diagnostics technolo- 
gy. 


468 ee ees PP F3-F20) Geothermal 
materials development. Kukacka, L.E. (Brookhaven National 
Lab., Upton, NY). 1982. NTIS, "PC A19/MF AOl1. File 
Number T183009736. 

From Conference on the geothermal program review; Wash- 
ington, DC, USA (25 Oct 1982). 

Among the most pressing problems constraining the devel- 
opment of geothermal energy is the lack of satisfactory component 
and system reliability. This is due to the unavailability, on a com- 
mercial scale, of cost-effective materials that can function in a wide 
range of geothermal environments and to the unavailability of a 
comprehensive body of directly relevant test data or materials se- 
lection experience. Suitable materials are needed for service in geo- 
thermal wells and in process plant equipment. For both situations, 
this requires materials that can withstand high-temperature, highly- 
corrosive, and scale-forming geothermal fluids. In addition to re- 
quiring a high degree of chemical and thermal resistance, the 


‘of engineering analysis methods and 
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downhole environment places demands on the physical/mechanical 
properties of materials for components utilized in well drilling, 
completion, pumping, and logging. Technical and managerial assist- 
ance provided by Brookhaven in the program for studying these 
materials problems is described. 


469 (CONF-8210125—Suppl., pp a eS Overview of 
reservoir engineering research in 1982, Pruess, 
K. (Lawrence Berkeley Lab., CA). 1982. NTIS, PC Al19/ 
MF AO1. File Number 1183009736. 
From Conference on the 
ington, DC, USA (25 Oct 1982). 
An overview of reservoir engineering research 
at LBL in FY 1982 is presented. The work included development 
modeling for high temperature 
systems (electric power applications) and low-to-moderate tempera- 
ture systems (direct uses). 


program review; Wash- 


470 (CONF-8210125—Suppl., pp K3-K16) Geother- 
mal reservoir research at Sanford University. 
Gudmundsson, J.S.; Horne, R.N. (Stanford Univ., CA). 
1982. NTIS, PC A19/MF AO1. File Number T183009736. 

From Conference on the program review; Wash- 


ington, DC, USA (25 Oct 1982). 

The Stanford Geothermal Program conducts interdiscipli- 
nary research and training in engineering and earth sciences. The 
central objective of the Program is to carry out research in geo- 
thermal reservoir engineering techniques that will be useful to the 
geothermal industry. The research is focused toward accelerated 
development of geothermal resources through evaluation of geo- 
thermal fluid reserves, planning the development of geothermal res- 
ervoirs, and forecasting the longevity of the field. A parallel objec- 
tive is the training of engineers and scientists for employment in the 
geothermal industry. In the first decade of the Program 50 engi- 
neers have been trained in geothermal engineering. The dissemina- 
tion of technical information is also important, and major activities 
under the Program include a Geothermal Reservoir Engineering 
Workshop held annually in December, and weekly Seminars held 
throughout the academic year. The Workshop has produced a 
series of Proceedings that stand as one of the prominent literature 
sources in the field of geothermal energy. 


471 (CONF-8210125—Suppl., pp R3-R18) Notes and 
on the Heber Geothermal Reservoir. Goldstein, N.E. 
1982. NTIS, PC A19/MF A0O1. File Number T183009736. 

From Conference on the geothermal program review; Wash- 
ington, DC, USA (25 Oct 1982). 

Geological and geophysical characteristics of the Heber geo- 
thermal field are detailed in several figures and tables. Results from 
a computerized simulation of reservoir performance are also pre- 
sented. 


472 (CONF-8210125—Suppl., pp B3-B25) Geothermal 
well stimulation program. Hanold, RS (Los Alamos Nation- 
al Lab., NM). 1982. NTIS, PC A19/MF A0O1. File Number 
1183009736. 

From Conference on the geothermal program review; Wash- 
ington, DC DC, USA (25 Oct 1982). 

The stimulation of geothermal production wells presents 
some new and challenging problems. Formation temperatures in the 
275 to 550°F range can be expected and the behavior of fracturing 
fluids and fracture proppants at these temperatures in a hostile brine 
environment must be carefully evaluated in laboratory tests. To 
avoid possible damage to the producing horizon of the formation, 
the high-temperature chemical compatibility between the in situ 
materials and the fracturing fluids, fluid loss additives, and prop- 
pants must be verified. In geothermal wells, the necessary stimula- 
tion techniques are required to be capable of initiating and main- 
taining the flow of very large amounts of fluid. This necessity for 
high flow rates represents a significant from conventional 
oil field stimulation. The objective of well stimulation is to initiate 
and maintain additional fluid production from existing wells at a 
lower cost than either drilling new replacement wells or multiply 
redrilling existing wells. The economics of well stimulation will be 
vastly enhanced when proven stimulation techniques can be imple- 
mented as part of the well completion (while the drilling rig is still 
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over the hole) on all new wells exhibiting some form of flow im- 
pairment. Results from 7 stimulation tests are presented and 
planned tests are described. 


473 (CONF-8210125—Suppl., RM os G3-G21) Workover 
operations: present status. Potter, R. Alamos Nation- 
al Lab., NM). 1982. NTIS, PC A19/MF CXOL File Number 
T1I83009736. 

From Conference on the geothermal program review; Wash- 
ington, DC, USA (25 Oct 1982). 

The Los Alamos National Laboratory for the past decade 
has been investigating methods to obtain high grade thermal energy 
contained in deep hot impermeable crystalline rock. This program 
involves the drilling of wellbores into the geotliermal resource and 
then creating the needed heat removal fracture system by means of 
hydraulic fracturing. An experimental site (Fenton Hill) has been 
established on the west flank of the dormant Jemez volcanic struc- 
ture located in New Mexico approximately 35 miles to the west of 
Los Alamos. The initial phase of the program was successful in 
demonstrating the concept by means of experiments conducted on 
fracture systems created from two deep wellbores. This initial suc- 
cess has led to a second phase. Two additional wellbores have been 
drilled at Fenton Hill to greater depths into rock with temperatures 
greater than 300°C. At the present time an attempt is being made 
to create the necessary fracture systems. Phase II workover oper- 
ations are described. 


474 Geothermal alternate energy: Expanding the op- 
tions. Pettitt, R.A.; ye Whiten A.A.L. (Los Alamos National 
Laboratory, Los Alamos, NM). Journal of Energy Engineer- 
ing; 110: No. “2 143-1560un 1984). 

Immense amounts of energy can be obtained from the hot 
dry rock (HDR) of the earth, as an extension/expansion of the hy- 
drothermal resources. The extraction of usable energy from a HDR 
reservoir made by hydraulically fracturing the hot, but essentially 
dry rock between two deep drill holes has been successfully dem- 
onstrated at Fenton Hill, New Mexico by the Los Alamos National 
Laboratory. Depending on the location and depth of future HDR 
reservoirs, the extracted heat may be either high grade (for genera- 
tion of electricity), or low grade (for direct-use space heating, food 
processing, etc.). The circulating hot water can also be used to aug- 
ment energy production from other energy systems such as boiler 
feedwater preheat, process heat for synfuel production, or stimulat- 
ing bacteria growth in cold climates (for instance, more rapid diges- 
tion in sewage treatment plants or landfill dumps). When the HDR 
technology of drilling and fracturing in crystalline rock is coupled 
with solar energy production, excess summertime heat from solar 
collection facilities can be transferred and stored in manmade un- 
derground reservoirs for wintertime withdrawal and utilization. 
The same technology can provide huge, but easily accessible, heat 
sinks for reject industrial heat, creating many options for industry, 
municipalities, and district heating organizations to integrate energy 
demands with heat disposal requirements. 


475 Prediction of reinjection effects in the Cerro 
Prieto system. Tsang, C.F.; oa. & C.; Lipp- 
man, M.J.; Mangold, D.C. (Lawrence Berkeley » Univ. 
of California, Berkeley). Geothermics; 13: = 1, 141- 
162(1984). 

The response of the Cerro Prieto geothermal field to differ- 
ent reinjection schemes is predicted using a two-dimensional verti- 
cal reservoir model with single- or two-phase flow. The advance of 
cold fronts and pressure changes in the system associated with the 
injection operations are computed, taking into consideration the 
geologic characteristics of the field. The effects of well location, 
depth and rates of injection are analysed. Results indicate that sig- 
nificant pressure maintenance effects may be realized in a carefully 
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1510 Direct Energy Utilization 
REFER ALSO TO CITATION(S) 151000474 


476 (DOE/ET/27058—1) Direct utilization of geother- 
mal heat in cascade application to aquaculture and 

systems at Navarro College. Final report, March 1, 

tember 30, 1984. Smith, K. (Environmental Aquaculture 
Services, Corsicana, TX (USA)). Sep 1984. Contract FC08- 
79ET27058. 164p. NTIS, PC A08/MF AOl1; 1; GPO Dep. 
File Number DE85000463. 

This final report documents the Navarro College geothermal 
use project, which is one of nineteen direct-use geothermal projects 
funded principally by DOE. The six-year project encompassed a 
broad range of technical, institutional, and economic activities in- 
cluding: resource and environmental assessment; well drilling and 
completion; system design, construction, and monitoring; economic 
analysis; and public awareness programs. Some of the project con- 
clusions are that: (1) the 130°F Central Texas geothermal resource 
can support additional geothermal development; (2) private sector 
economic incentives currently exist which encourage 
development of this geothermal resource; (3) potential uses for this 
geothermal resource include water and space heating, aquacultural 
and agricultural heating uses, and fruit and vegetable dehydration; 
(4) high maintenance costs arising from the geofluids’ scaling and 
corrosion characteristics can be avoided through proper analysis 
and design. 


(DOE/ET/27058—2) Direct utilization of geother- 

mal heat in cascade application to aquaculture and 
systems at Navarro College. Annual report, March 1, 1979- 
December 31, 1979. Smith, K. (Environmental Aquaculture 
Services, Corsicana, TX (USA)). 1979. Contract FCO08- 
79ET27058. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85000637. 

Progress is reported on a project to use the 130°F geother- 
mal resource in central Texas. Potential uses include geothermal 
space heating, aquaculture, agricultural heating, and crop drying. 


478 (DOE/ET/27058—3) Direct utilization of geother- 
mal heat in cascade application to aquaculture and greenhouse 
systems at Navarro College. Annual report, January-Decem- 
ber 1980. Smith, K. (Environmental Aquaculture Services, 
Corsicana, TX (USA)). 1980. Contract FCO8-79ET27058. 
15p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85000638 

Progress i is reported on a project for direct use of the 130°F 
central Texas geothermal resource. Well drilling and logging are 
reported. Work was done on a preliminary design for a heating 
system for a college building and a hospital. (MHR) 


479 (DOE/ET/27058—4) Direct utilization of geother- 
mal heat in cascade «pplication to aquaculture and greenhouse 
systems at Navarro College. Annual report, January-Decem- 
ber 1981. Smith, K. (Environmental Aquaculture Services, 
Corsicana, TX (USA)). 1981. Contract FC08-79ET27058. 
13p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85000639. 

Progress is reported on a project for direct use of the 130°F 
central Texas geothermal resource. The limited fluid disposal ca- 
pacity of the injection well caused the exploration of the feasibility 
of substituting the hospitals heating load with those of college 
buildings and/or an aquaculture system. (MHR) 


480 (DOE/ET/27058—5) Direct utilization of geother- 
mal heat in cascade application to aquaculture and greenhouse 
systems at Navarro College. Annual report, January-Decem- 
ber 1982. Smith, K. (Environmental Aquaculture Services, 
Corsicana, TX (USA)). 1982. Contract FCO8-79ET27058. 
10p. NTIS, PC AO2MF AOl1; 1; GPO Dep. File Number 
DE85000640. 

Progress is reported on a project for the use of the 130°F 
central Texas geothermal resource. The revised project consists of 
cascading the geothermal energy through two enclosed aquaculture 





77 ~=—/ ERA-10/1 


ponds, a greenhouse heating system, and into a collection catfish 


ber 1983. Smith, K. (Environmental Aquaculture Services, 


Corsicana, TX (USA)). 1983. Contract FC08-79ET27058. 
Be NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE85000641. 


Progress is reported on a project for the use of the 130°F 
central Texas geothermal resource. The milestones in the construc- 
tion of the system for cascading the geothermal enenrgy through 
two enclosed aquaculture ponds, a greenhouse heating system, and 
a collection catfish reservoir are reported. (MHR) 


(DOE/ET/27058—7) Direct utilization of geother- 
mal heat in cascade application to aquaculture and 
systems at Navarro College. Annual report, January 1984- 
September 1984. Smith, K. (Environmental Aquaculture 
Services, Corsicana, TX (USA)). Sep 1984. Contract FC08- 
79ET27058. 13p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE85000642. 

Progress is reported on a project to use the 130°F geother- 
mal resource in central Texas. The system for cascading geothermal 
energy through aquaculture and greenhouse systems was completed 
and the first shrimp harvest was held. (MHR) 


1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 152000457 


483 (DOE/NV/10174—2, pp 156-171) Reservoir anal- 
ysis and simulation. Bassiouni, Z.; Silva, P.L. (Louisiana 

State Univ., Baton Rouge). 29 Nov 1983, NTIS, PC A20/ 
MF AOl. File Number T184007669. 

In Technical support for geopressured-geothermal well ac- 
tivities in Louisiana. Annual report, 1 November 1981-31 October 
1982. 

The method traditionally used to calculate the water resistiv- 
ity R/sub w/ from the SP log is examined and a new calculation 
approach yielding more reliable water salinity values is developed. 
(MHR) 


484 (DOE/RA/50076—T18) Improved silica geother- 
mometer for low temperature geo resource assessment. 
Monthly progress report, March-April 1983. (Arizona Solar 
Energy Commission, Phoenix (USA)). 1983. Contract 
FC03-80RA50076. 6p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000282. 

Progress is reported on the water chemistry data base and 
water sampling. (MHR) 


(DOE/RA/50076—T19) Improved silica geother- 
cli for low temperature resource assessment. 
Monthly progress report, January-February . (Arizona 
Solar Energy Commission, Phoenix (USA)). 1983. Contract 
FC03-80R 30076. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000284. 

Progress is reported on the literature search, collection of 
available lithologic and drillers’ logs, and field work. (MHR) 


486 (DOE/RA/50076—T20) Improved silica geother- 
mometer for low temperature geothermal assessment. 
Monthly progress report No. 2, February-March, 1983, (Ari- 
zona Solar Energy Commission, Phoenix (USA)). Mar 1983. 
Contract FC03-80RA50076. 4p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85000283. 

Progress is reported on: literature search, collection of avail- 
able lithologic and driller’s logs, construction of geologic cross sec- 
tions, and collection of water samples. (MHR) 


17 WIND ENERGY 
1701 Availability (climatology) 


REFER ALSO TO CITATION(S) 170100488 


1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 170600527 


487 (BMFT-FB-T—84-114) Development of a wind- 
energy-converter with blade. Hipp, K. oe 
terium fuer Forschung und Technologe, Bonn (Germany, 
F.R.)). Jun 1984. 43p. (In German). 18 (US Sales Only), 
PC A03/MF AOI. ile Number Deee7s221y. 

The aim of the project has been the development of wind 
energy converters of high tip speed ratio with a capacity of up to 
50 kW in a 8.5 m/s wind speed, which meet the requirements of the 
market. Tests have been made with specimens with rotors of 12 m 
in diameter. The concept of a cost-favourable plant as a high-speed 
engine with a supercritically running one-blade rotor (soft bearing), 
gust balance out, automatic blade adjustment to ensure favourable 
starting qualities, has proved a success. The single rectangular blade 
non-twisted with the profile NACA 23012/18 has no dynamic 
problems. The application of a centrifugal governor, i.e. a vane like 
a "Maxwell slat” operating only by rotation about fixed hinge axis, 
in order to attain adequate constant rotational speed of the plant 
has not proved satisfactory. Instead of the vane adjustment, the ex- 
isting pitch control is intended to be applied. Due to the interrup- 
tion of the project no more tests could be made with the new gov- 
ernor. 6 references, 18 figures, 4 tables. 


488 (DOE/BP—308) Wind energy assessment studies 
oe ee a Se ae 
October 1982-September 1983. B peg ~~ P.O.G. (Oregon 
State Univ., Corvallis (USA)). Apr 1984. Contract AC79- 
81BP29182. 110p. NTIS, PC OME A01; 1; GPO Dep. 
File Number D 85000786. 

A detailed field study is reported of the wind resource in the 
Juniper Point-Goodnoe Hills area. The objectives of the study were 
to assess the spatial variations of the wind resource at 200 ft, the 
hub height of the MOD-2 wind turbine generators, and to provide 
insight as to the cause for observed spatial variations in wind speed 
and expected energy. A network of 12 anemometer sites was estab- 
lished in a 10 x 20 sq mile area. Wind profile measurements were 
made using kite anemometers during all times of the day and night 
in order to estimate the mean diurnal variation of the wind profile 
at each site. The estimated annual energy output of a hypothetical 
MOD.-2 was then computed for each site, along with expected ca- 
pacity factor. The spatial variation of the wind resource was found 
to be large, and it is attributed to the formation of stable nocturnal 
boundary layers and stable wintertime boundary layers which 
reduce the mean annual wind speed with decreasing elevation. 
Also, a ridgecrest effect was observed, where the mere location of 
a site on the ridgecrest increases the mean annual wind speed. 
(LEW) 


489 (NMERDI—2-69-2210) Wind generator for Solar 
Office Complex, Luna Vocational Technical Institute, Las 
Vegas, New Mexico. Final report. Schoenmackers, R. (New 
Mexico Solar Energy Inst., Las Cruces (USA)). Sep 1984. 
24p. NTIS, PC A02/MF A0Ol - NMERDI Univ. of New 
Mexico, 457 Washington S.E., Suite M, Albuquerque, NM 
87108. File Number DE85900103. 

A 1-kilowatt Bergey wind generator was installed at the 
solar office complex of the Luna Vocational Technical Institute 
(LVTI) to supplement the power requirements of the building, and 
serve as a teaching tool educating students in the solar energy pro- 
gram. The wind system is intertied with the utility line at the office 
complex. Students from LVTI assisted in the selection, design, and 
installation of the wind generator. Between November 1, 1983 and 
January 30, 1984, the wind generator produced 199 kilowatt hours, 
yielding an average capacity factor of 9.1%. The average wind 
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speed over this period was 6.4 mph. Energy output data from this 
wind generator were compared with manufacturer's data. The data 
are in good agreement for wind speeds of less than 11 mph, but are 
lower than the manufacturer's data for wind speeds above 12 mph. 
A workshop on wind energy was held at LVTI at the outset of the 

project. Interested students were recruited to assist throughout all 
vases off the peaject. The wind generator hes end will continue to 
be used in the instructional program at LVTI. 


490 (TVA/OP/ECR—82/64) Wind: for 
energy. (Tennessee Valley Authority, Chattanooga (USA). 
Div. of Energy Conservation and Rates). [1984]. 7p. NTIS, 
PC A02/MF A011. File Number DE85900227. 

TVA has a program in which anemometers are loaned to 
qualified people for the assessment of wind data at potential wind 
turbine sites. The anemometers are available for periods up to six 
months to those who purchase electricity from a distributor of 
TVA power, have a site that is 1500 feet above mean sea level, and 
meet certain minimum land requirements. An application is provid- 
ed with the brochure. (LEW) 


491 (TVA/OP/ECR—82/65) Using the wind for 
energy: a first for the valley. (Tennessee Valley a. 
Chattanooga (USA). Div. of Energy Conservation and 
Rates). [1984]. 6p. NTIS, PC A02/ME AOl. File Number 
DE85900228. 

TVA has installed its first 50-kW wind turbine in a demon- 
stration project that provides electricity to the Club Chalet Viking 
Mountain resort near Greeneville, Tennessee. The demonstration 
will show the practical application of wind power and determine 
whether wind energy systems can be used effectively for supple- 
mentary power in the Tennessee Valley. The turbine is mounted 
atop an 80-foot-high tower. Before installing the wind turbine, the 
turbine's effect on the environment, audible noise levels; and televi- 
sion signal interference were determined. The wind at the site was 
also monitored for more than a year to determine the frequency 
and duration of power-producing wind speeds. The site, the system, 
and the sale of excess power are briefly discussed, followed by a 
table of estimated power obtainable by various wind turbines at 
various sites in the Tennessee Valley and some advice about install- 
ing a wind turbine. (LEW) 


20 ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 200000773 


(DOE/OR/21400—T49) Multiple parallel wires 


9p. NTIS, PC A03/MF AO|; 1; GPO Dep. 
File Number DE85001116. 

The time-domain current induced in infinitely long, highly 
conducting, parallel wires above a finitely conducting plane earth 
in the presence of a plane electromagnetic wave is investigated. 
The plane wave is assumed to have its magnetic field perpendicular 
to the axis of the wires, and takes the time-domain form of a 
double-exponential pulse. Results indicate that the currents are gen- 
erally smaller than that induced in an isolated conductor because of 


493 (ORNL/CON—134) Operational and pg con- 
siderations for electric distribution systems with dispersed 
@SG). , D.T.; Jewell, W.T.; Sto- 


vall, J.P. (Oak Ridge National Lab., ™N (USA)). ‘1984. 
Contract AC05-840R21400. 92p. NTIS, PC A05 AOl; 
1; GPO Dep. File Number DE85000168. 

Three studies were performed to examine the operational 
and planning problems associated with ing small power 
sources to an electric distribution system. In one study, the harmon- 
ic distortion produced by a subdivision of photovoltaic arrays con- 
nected through line-commutated inverters was simulated. In a 
second study, the protection and safety problems associated with 
the operation of small ac generators and dc-to-ac inverters were ex- 
amined. The third study was an assessment of the effects of dis- 
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persed power sources on distribution planning and design. The pur- 
poses of the studies were to determine the adequacy of the electric 
utility industry's current practices, hardware, and design for the op- 
eration of dispersed electric power sources; to make recommenda- 
tions for accommodating this new technology; and to identify areas 
needing further research. Results of the studies indicate that (1) 
only minor changes in operation, protection, and maintenance prac- 
tices and hardware may by required for low penetrations of dis- 
persed storage and generation (DSG) devices; (2) if a line-commu- 
tated inverter is used for dc-to-ac conversion, the placement of ca- 
pacitors to supply the reactive power consumed by this type of 
DSG device or an induction generator must take into account the 
amplification of the inverter harmonics by the capacitors; and (3) 

generation in significant concentrations can have benefi- 
cial affects at the distribution feeder level in terms of reduced volt- 
age drop, losses, and breaker currents, although these benefits may 
be less significant than the concerns associated with distribution 
transformer load increases, backfeeding, and increased kVAR re- 
quirements. Integration of high penetrations of both small- and 
large-capacity DSG into the electric distribution system will re- 
quire more extensive communications between the protection and 
other distribution equipment and DSG devices, as well as greater 
control of both distribution equipment and DSG. 


494 (ORNL/CON—143) Protection and safety re- 
quirements for electric distribution systems with dispersed 
storage and generation (DSG) devices. Rizy, D.T. (Oak 
Ridge National Lab., TN (USA)). Aug 1984. Contract 
AC05-840R21400. 132p. NTIS, PC A07 A0l; 1; GPO 
Dep. File Number D: 17644. 

Major protection problems associated with operating DSG 
in the distribution system are identified. Results of analyzing the 
effect of DSG infeed on fuse melting times, overvoltages due to 
resonance between shunt capacitors and DSG, and self-excitation of 
DSG on an islanded feeder section are discussed. A major objective 
of the studies was to assess the adequacy of conventional protection 
practices and hardware for accommodating DSG in distribution 
systems. Recommendations for mitigating the effect of DSG on 
conventional protection practices and hardware are made. A gener- 
al methodology has been developed for identifying protection func- 
tions needed for DSG installations. This report identifies some of 
the cost components associated with interconnecting DSG to the 
electric system and gives estimates for several example DSG inter- 
connection schemes. Alternate protection schemes were investigat- 
ed and are addressed. Recommendations for new maintenance prac- 
tices and requirements for new hardware for maintaining and re- 
pairing distribution systems with DSG are made. 


2001 Power Plants And Power Generation 


REFER ALSO TO CITATION(S) 20010097, 99, 520, 521, 729, 1026 


495 (CONF-831289—) VGB-special conference: —_ 
power plant Voelklingen. (VGB Technische becointingg er 
Grosskraftwerksbetreiber e.V., Essen (Germany, F.R.)). 
1983. 237p. (in German). NTIS (US Sales Only), PC A1l/ 
MF AO1. File Number DE84770482. 

From VGB-special conference on pilot power plant Voelk- 
lingen; Saarbruecken, F.R. Germany (13 Dec agen 

The necessity to solve environmental problems of forest 
damage and the sales situation in the German hard coal mining in- 
dustry both require immediate action for an environmentally benefi- 
cial and compatible use of coal. The Federal Ministry for Research 
and Technology supports the development of environmentally ben- 
eficial furnace plants also on sectors not covered by the regulations 
for large furnaces. A number of technical aspects of the pilot 
power plant Voelklingen with a flue gas desulfurization system in- 
tegrated in the cooling tower is introduced. 


496 (CONF-831289—, pp vp, oper 2) Main aspects 
of the overall planning of the pilot power plant V 
Petzel, H.K. 1983. (In German). NTIS. (us Sales Only), PC 
Al11/MF A01. File Number TI84770482. 

From VGB-special conference on pilot power plant Voelk- 
lingen; Saarbruecken, F.R. Germany (13 Dec 1983). 
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The flue gas desulfurization system of the pilot power plant 
was integrated into the cooling tower. The essential item of the 
power plant is an atmosphere fluidised bed combustion system with 
submerged heating surfaces a hot-air gas turbine, and a coal-dust 
fired steam generator. The steam generator was designed as a two- 
pass boiler in order to achieve a low height of the building. 


(CONF- > pp vp, Paper 3) Water-steam 
circle of the power rueckner, H. 1983. (In German). 
NTIS (US Sales Only), PC All/MF AOl. File Number 
1184770482. 

From VGB-special conference on pilot power plant Voelk- 
lingen; Saarbruecken, F.R. Germany (13 Dec 1983). 

Based on a steam process with interi ting the feed- 
water-steam system equipped with a Four-stage | condensate heating 
and preheating of the feed-water, was optimised with a flue-gas 
heat exchanger. A partial quantity of the feed-water flows into the 
flue-gas pre-heater, after this quantity is united with the partial 
quantity of the steam-heated preheater the full amount of feed- 
water then flows through the full-flow economiser. The efficiency 
degree in the combi-block remains constant over a wide range of 
loads. 





498 (CONF-831289—, pp vp, Paper 4) Structure of 
the t and power t control Scholl, G. 
1983. (In posed NTIS tus. Sales Only), PC All/MF 
A01. File Number T184770482. 
From VGB-special conference on pilot power plant Voelk- 
lingen; 
groups and 


Saarbruecken, F.R. Germany (13 Dec 1983). 
Open loop- and closed loop control of 

operation of the central control system are done by means of 
stored-program technology. All drives can be controlled individual- 
ly from a central control stand. Only in the electrostatic filter build- 
ing and the flue-gas desulphurization plant one set up separate 
supply stations due to the great distance at which they are located. 
For architectural reasons and because of noise abatement regula- 
tions all transformers were installed inside the buildings. Criteria 
are displayed on screens for the first time. 


499 (CONF-831289—, pp vp, Paper 5) yes _ 
construction coal-fired 


— 
cial regard to the connected gas eae act Gmetad tea 
combustion. Mayr, F. 1983. “in German). NTIS Sales 
Only), PC Al1/MF AO1. File Number T18477048 

From VGB-special conference on pilot power es Voelk- 
lingen; Saarbruecken, F.R. Germany (13 Dec 1983). 

The power plant can be operated in combined operation 
with gas turbine and steam generator or partially combined oper- 
ation with gas turbine and steam generator as well as in individual 
component operation of the steam generator with a fresh air 
blower, specially installed for this kind of operation. The heat pro- 
duced from coal amounts to 74% of the total heat when combined 
operation is carried out. The residual amount is accounted for to, 
equal parts by the waste gas of the fluidised bed combustion plant 
and the gas turbine. 


500 Lage gener pp vp, Paper = Design and 
construction of the fluidised bed 


combustion. 
Seefeldt, KF. 1983. (in German). NTIS (US Sales Only), 
PC All/MF AO1. File Number T184770482. 

From VGB-special conference on pilot power plant Voelk- 
lingen; Saarbruecken, F.R. Germany (13 Dec 1983). 

The dual furnace system, that is steam-generator and the sep- 
arate fluidised bed combustion system, was chosen due to economic 
facts. The decisive fact was, that not only hard coal from the Saar 
region but also coal with high inerts content can be used favoura- 


bly by the fluidised bed combustion. The fluidised bed combustion 
is operated at full load. 


(CONF-831289—, pp vp, Paper mF Special fea- 
tures of feed and of the fluidised bed combustion 
plant. Huschauer, H. 1983. (In German). NTIS (US Sales 
Only), PC Al1l/MF AO1. File Number T184770482. 

From VGB-special conference on pilot plant Voelk- 
lingen; Saarbruecken, F.R. TG oa Dec 1983). 

The coal which has to be stored for the flui- 
Sunk Seb combed ginat: Guat oF Glan ams, Wenecae 


20 ELECTRIC POWER ENGINEERING 
2001 Power Plants And Power Generation 


charging machines per module are provided in order to throw the 
fuel material evenly onto the fluidised bed. Stopping devices for 
fuel are: swing-sliders, cellular wheel sluices and a slewable pneu- 
matic conveyor trough. Transport of the bed ashes to the wet de- 
asher of the steam generator is done by means of one troughed 
chain conveyor per module. 


502 (CONF-831289—, pp vp, P 8) Hot-air turbine 
pt. Soe demands from the combina- 

tion with the fluidised bed combustion. Becker, B. 1983. (In 
German). NTIS (US Sales Only), PC All/MF AOl. File 
Number T184770482. 

From se conference on pilot power plant Voelk- 
lingen; Saarbruecken, F.R. Germany (13 Dec 1983). 

Integration of the gas turbine resulted in a multitude of con- 
structive changes. The combustion chamber was equipped with ad- 
justable secondary air openings, the burner and parts of the com- 
bustion chamber had to be cooled intensively. Two additional com- 
pressor stages and three blow-off valves serve to extend the com- 
pressor pump limit and the switch-off safety. Balancing of the tur- 
bine inlet temperature is done by means of separate fuel control for 
both combustion chambers. The demand for cooling air is mini- 
mised. Changes of the turbomachine parts could be done with mod- 


ular system without changing the rotor properties due to the simple 
rotor construction. 


503 Seta re at pp vp, Paper s Special con- 
struction features of the natural draft cooling tower Voelklin- 
gen. Peters, H.L. 1983. (In German). NTIS (US Sales Only), 
PC Al1/MF A0O1. File Number T184770482. 

From VGB-special conference on pilot power plant Voelk- 
lingen; 


F.R. Germany (13 Dec 1983). 

The flue gas desulphurization system is integrated into the 
natural draft cooling tower. The cooling units proper are therefore 
installed in the front part of the building which means that the 
system works as a cross-flow cooling tower. The scrubbed flue 
gases, mixed with the cooling tower plumes are a chemical pollut- 
ant for the insides of the shell. One therefore used sulfate-proof 
concrete which was laminated with diffusion-proof epoxy resin. 


504 (CONF-831289—, pp vp, Paper 11) Experiences 
from the period of construction, start of operations and first 
with the block and the main individual 

components. Petzel, H.K. 1983. (In German). NTIS (US 
Sales Only), PC Al1/MF A0O1. File Number T184770482. 

From VGB-special conference on pilot power plant Voelk- 
lingen; Saarbruecken, F.R. Germany (13 Dec 1983). 

Interconnection of the individual components to a fully com- 
bined operation works well. All technical data on the individual 
components, evaporation quantity, minimum coal fire, flame con- 
trol, coal dust distribution, furnace, NOsub(x)-formation, starts, gas- 
turbo-set and fluidised bed combustion plant are in agreement with 
the design. The only unsolved technical problem is the submerged 
heating pipes in the fluidised bed. 


505 (CONF-831289—, pp vp, Paper 12) Stored-pro- 

gram control, function and experiences. Jung, M. 1983. (In 
Ghee NTIS (US Sales Only), PC All/MF AO1. File 
Number T184770482. 


From VGB-special conference on pilot power plant Voelk- 
lingen; F.R. Germany (13 Dec 1983). 

Each important drive can be activated individually by means 
of hardwired individual control chips, which allowed to achieve a 
functional group control similar to a one-of-two system. Important 
process parameters and process criteria of individual control and 
functional group control were accomodated by the process comput- 
er and displayed on data display units. The demand for high flexi- 
bility for power plant control was fulfilled by using the stored-pro- 
gram functional group control with the system Simatic S 5. 


506 (CONF-831289—, pp vp, Paper 13) Unit control 
characteristics in consideration of component control charac- 
teristics. Klostermeyer, H.; Pahl, H. 1983. (In German). 
NTIS (US Sales Only), PC Ali/MF AOI. File Number 
1184770482. 
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From VGB-special conference on pilot power plant Voelk- 
lingen; Saarbruecken, F.R. Germany (13 Dec 1983). 

The paper discusses: - The structure of the unit control 
system and its influence on the components (boiler, turbine, bypass 
station) via a freely programmable automation system. - Air flow 
control in the fresh-air and gas turbine region and the influence of 
the fluidized-bed system. - Control of water boiling and gas turbine 
power control. - Fluidized-bed temperature control. - Control of 
the flue gas desulphurisation system in order to reduce the SOQ, 
concentration in the flue gas. 


507 (CONF-831289—, pp vp, Paper 14) Pilot power 
plant Voelklingen, switch-tests with electric vacuum switches 
- mm re-ignitions. 1983. (In German). NTIS (US Sales 
Only), PC Al1/MF AO01. File Number T184770482. 

From VGB-special conference on pilot power plant Voelk- 

; Saarbruecken, F.R. Germany (13 Dec 1983). 

Multiple re-ignitions are likely to occur when switching off 
small, cable-connected motors. Installation of an RC-circuit allowed 
to bring the measured maximum excess-voltages noticeably below 
the guaranteed surge voltage strength of the motors. The advantage 
of the high mechanical and electric capabilities of the vacuum 
switches could be fully used. 


508 (CONF-840637—, pp 51-66) Conversion of indus- 
trial oil-fired boilers to coal-water slurry. ter, R.C.; 

Berg, R.D. (Gilbert/Commonwealth, Reading, PA). 1984. 
NTIS, PC A99/MF AO1. File Number T184015343. Con- 
tract AC22-81FE15618. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Conversion of oil-fired boilers to fire coal-water slurries can 
provide cost benefits in some cases. Initial evaluations over a range 
of 200 to 450 million Btu/h showed that converted plants firing 
BCWM have a better potential to be economically viable, based on 
their levelized costs of steam, then would similar plants firing 
CWM. There is an economy of scale associated with plant conver- 
sion that favors the conversion of the larger size boilers. Under the 
assumptions of this study, a 250 million Btu/h converted plant 
firing BCWM could produce savings that would allow the capital 
investment to be recouped in less than two years. Because the eco- 
nomic and design assumptions used in these evaluations are generic, 
specific boiler conversions, they must be subjected to extensive sen- 
sitivity analyses in order to identify the conditions most likely to 
produce acceptable results. 8 references, 5 figures, 12 tables. 


509 (@OE/EIA—0075(81/09)) Cost and quality of 
fuels for electric utility plants. (USDOE Energy Information 
Administration, Washington, DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). 20 Jan 1982. 68p. NTIS, PC 
A04/MF AOl - GPO; GPO Dep. File Number 
DE85002272. 

The cost and quality of fuels for electric utility plants is pre- 
pared by the Electric Power Division Office of Coal, Nuclear, 
Electric, and Alternate Fuels; Energy Information Administration; 
Department of Energy. The Cost and Quality of Fuels for Electric 
Utility Plants is designed to provide information about the cost and 
quality of fossil fuels at electric generating units in the 48 contigu- 
ous States and the District of Columbia. It is also intended to pro- 
vide information in a concise format to satisfy the needs of a wide 
variety of audiences. The publication is geared to a variety of appli- 
cations by electric utilities, industry, consumers, educational institu- 
tions and government in recognition of the growing importance of 
energy planning in contemporary society. This report contains 
monthly fuel cost, quality, and quantity data aggregated at the State 
and regional level beginning with Table 6, while 12-month tables 
are presented only at the regional level. Table 33 contains this in- 
formation at the plant level, grouped by State and geographic 
region. This grouping allows quick comparisons of received fuel 
costs of plants and utilities in the same State and geographic region. 
In addition to steam-electric unit information, this report contains 
information on fuels received at peaking units: combustion turbines, 
internal combustion (diesel) engines, and combined-cycle units. 
Only fossil-fueled plants with a combined capacity of 25 megawatts 
or greater are covered in this report. 33 tables. 
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510 (EPRI-CS—3690) Fossil fuel power plant construc- 
tibility research: needs and priorities. Final report. Yesensky, 
M.; Freeman, J.E. (Sargent and Lundy, Chicago, IL (USA); 
Kellogg Corp., Littleton, CO (USA)). Oct 1984. 148p. Re- 
search Reports Center, P.O. Box 50490, Palo Alto, CA 
94303 $16.00. File Number TI85920056. 

Investment costs for new power plants have increased dra- 
matically in recent years. One means of lowering plant investment 
costs would be to reduce construction costs. The Electric Power 
Research Institute (EPRI) is exploring the feasibility of conducting 
a 5-year program to research methods for improving fossil-fueled 
power plant constructibility. To help identify areas in the life cycle 
of a power plant construction project having potential for improve- 
ment through research and development, the scoping study out- 
lined in this report was undertaken. The objective was to identify 
and prioritize areas of constructibility having potential for improve- 
ment through research and development. The results seem to indi- 
cate that improving power plant constructibility begins in the 
design office and manufacturing facilities. Areas such as power 
plant configuration, modularization, signal transmission, and instru- 
mentation, which were consistently rated as having high impact on 
constructibility are greatly influenced by the design and manufac- 
turing segments of the industry. Based on the enthusiastic support 
shown by participants during the course of this study, the need for 
constructibility improvement, and the potential benefits available, it 
is concluded that the proposed constructibility research program 
currently under consideration by EPRI be developed and imple- 
mented. 


511 a ag Procurement and operation con- 
siderations for moisture separator reheaters. Final report. 
Gilcrest, J.D.; Mollerus, F.J. (Mollerus Engineering Corp., 
Los Gatos, CA (USA)). 1984. 69p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $10.00. File 
Number T185920096. 

State-of-the-art technology can provide solutions for many 
of the problems that have beset moisture separator reheaters. 
Changes in design and operating procedures recommended in this 
study will improve the performance and extended the operation life 
of these major components. 


512 (EPRI-NP—3693) Verification of SAFER code for 
py ae ny gt pee A.; Roberts, 

_o T. Gones (J.A.) Applied Research Co., Char- 
So C (USA)). Sep 1984. 112p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $13.00. File 
Number T185920089. 

Many utility turbine generator rotors, manufactured by an 
air melting process, are vulnerable to early retirement because of 
their material characteristics and condition. The SAFER computer 
code, which estimates the remaining life of a rotor on the basis of 
boresonic inspection results, may show that these rotors can oper- 
ate longer than originally predicted. 


(N—84-25332) Mathematical model of power sta- 
tion blocks with forced circulation steam generation. Hof- 
meister, W.; Kantner, A. (Defence Research Information 

ington (UK)). Dec 1983. 75p. (DRIC-T—7008; 
] 80). Defence Research Information Center, Orp- 
ington, England. 

As a first step to derive a nonlinear total model for a power 
station an exact model of a steam superbeater was made. The linear 
model is only partly suitable for the simulation of a power station 
controlled by a process computer. Models are described which are 
suitable for fossil and for nuclear heated power station control (ac- 
ceptance test operating test), synthesis of power station control 
(safe, rapid operation, representative control rests), and production 
of favorable steam generation structures. 


(NP—4770499) Influence of recondensation on the 
transfer 


combined heat and mass in evaporative cooling. 
Buchholz, F. (Hannover Univ. (Germany, F.R.). Fakultaet 
fuer Maschinenwesen). 16 Dec 1982. 165p. (In German). 
NTIS (US Sales Only), PC A08/MF A0Ol1. File Number 
DE84770499. 





The evaporative cooling in wet cooling towers is character- 
ized by simultaneous heat and mass transfer. By means of a stagnant 
per sge layer model, the interactions have been investigated 

under consideration of recondensation phenomena, where new-de- 
fined coupling factors have been determined. The evaluation of 
evaporative cooling experiments proved the capability of the model 
to calculate the profile of the state of the air exactly. The assump- 
tion of equilibrium recondensation does not hold in the range of pa- 
rameters important for the evaporation cooling. Despite of signifi- 
cant subcooling, no recondensation processes occur in the boundary 
layer. The new, modified evaporative cooling coefficients are much 
less influenced by the temperature level of the water. Thus, a more 
reliable design of wet cooling towers, the conversion of cooling op- 
erating points, and the construction of cooling operating figures are 
enabled. 


615 (UCRL—15625) 15KW power supply development. 
Final report. (CETA Corp., Mountain View, CA (USA)). 
Mar 1984. Contract W-7405-ENG-48. 48p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE85001057. 

The focus of this report is to review the program for devel- 
opment of a 1ISKW power supply, summarize results, give technical 
descriptions of circuits developed, and present an operation manual. 


516 Coal-fueled gas turbine program. Crouse, F.W.; 
Halow, J.S.; Wilson, as S. (United States Department of 
Energy, Morgantown Energy Technology Center, Morgan- 
town, West Virginia). American Society of Mechanical Engi- 
neers, pers 84-GT-296: 7(Jun 1984). (CONF-840611—). 
From International gas turbine conference and exhibit; Am- 


oil and the need for a low-cost option to long lead time convention- 
electric power generating systems. The coal-fueled gas turbine 
offers the potential to repower existing electric generating fa- 

iti Ath well as for industrial cogeneration applications. The pri- 
ee nen ere Cnmeemnr en ener 


tions. The component development element of the program is 
planned to start in 1984. 


517 Behavior of coal ash and alkali matter in a coal- 
fired gas turbine system. Ahluwalia, R.K.; Berry, G.F.; 
Chuang, C.F.; Geyer, H.K.; Im, K.H.; Myles, K.M.; 
O'Brien, T.J.; Petrick, M. (Argonne National Laboratory, 
Argonne, IL). American Society of Mechanical Engineers, 
[Paper]; 84-GT-217: 13(Jun 1984). (CONF-840611—). 

From International gas turbine conference and exhibit; Am- 
sterdam, Netherlands (4 Jun 1984). 

The behavior o coal ash and corrosive alkali species in a gas 
turbine fueled by an ultra-clean coal water mixture (UCCWM) is 
investigated. A thermochemical equilibrium analysis is first con- 
ducted to study the effect of coal cleaning on the extent of vapori- 
zation of ash constituents. It is found that for a selected bituminous 
coal, cleaned up to 10% of the initial ash content, the amount of 
Ca, Mg, Si and Al vaporized is independent of coal cleaning and 
that of Na, K and Fe directly proportional to the degree of coal 
cleaning. In order to study the fate of the vaporized constituents, a 
gas-to-particle conversion (condensation) model is formulated. The 
aerosol processes of homogeneous nucleation, heterogeneous nucle- 
ation, particle agglomeration, particle deposition, as well as direct 
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vapor deposition on boundary surfaces are included in the formula- 
tion. The aerosol formation calculations are driven by the gas phase 
equilibrium chemistry of twelve elements and twenty seven gaseous 
species. The model is partially validated by comparison against 
available laboratory data on ash nucleation in a laminar flow fur- 
nace. Application of the model to UCCWM gas turbine system in- 
dicates that the characteristic condensation time of sodium and po- 
tassium sulfates is much smaller than the residence time in gas tur- 
bine, that in spite of the presence of numerous nucleated ash parti- 
cles the alkali sulfates undergo self-nucleation, and that thermo- 
phoresis and Brownian motion are expected to be the primary 
mechanisms of sulfate deposition on turbine blades. 


Sulfur retention of North Dakota (Beulah) Lignite 
Ash in PFBC, Zakkay, V.; Clisser, H.; Ganesh, A. (New 
York University, Antonio Ferri Laboratories, Westbury, 
New York). American Society of Mechanical Engineers, 
[Paper]; 84-GT-259: 12(Jun 1984). (CONF-840611—). 
From International gas turbine conference and exhibit; Am- 
es Netherlands (4 Jun I 1984). 

New York University (NYU), under a Department of 
Energy (DOE) contract, has designed and constructed a sub-pilot 
scale Pressurized Fluidized-Bed Combustor (PFBC) Facility at the 
Antonio Ferri Laboratories, Westbury, Long Island. The basic fea- 
ture of this experimental research facility is a well-instrumented, 
780 mm diameter coal combustor capable of operating up to 1010 
kPa and provided with a liberal number of ports, making it a versa- 
tile unit for study of fundamental in-bed phenomena. Further, the 
overall design features make it a flexible facility for solving a varie- 
ty of industrial research problems. The main objectives of the facili- 
ty are three-fold: to develop fundamental data and correlations in 
the fluid mechanics and combustion process in PFBC; to perform 
research in important areas of pressurized fluidized bed-combustion, 
like low-grade fuel combustion under pressure; and to provide the 
PFBC community with an experimental research tool for basic and 
applied research in order to accelerate the commercialization of this 
technology. The facility started its shakedown tests utilizing bitumi- 
nous coal in September, 1982. Subsequently, experimental research 
was, and is, being conducted in the combustion of North Dakota 
lignite at 710 k Pa. The results presented in this paper describe the 
research recently obtained with tests conducted at pressurized con- 
ditions (710 k Pa) utilizing North Dakota lignite. Preliminary resuits 
indicate that the agglomeration process may be suppressed due to 
the higher pressure. In addition, the research indicates than an inert 
bed material could be used in the combustion process for control- 
ling SO. emissions. This is attributed to the alkali compounds 
present within the ash of the lignite. The research also indicates 
that SO. emissions could be controlled by varying the excess air. 


519 DOE test procedure set-up measurement errors for 
unitary air conditioners. Tree, D.R.; Lamb, G.D. (School of 
Mechanical Eng., Ray W. Herrick Lab., Purdue Univ., 
West Lafayette, IN). ASHRAE (American Society of Heating, 
Refrigerating and Air-Conditioning Engineers) Transactions; 
88: 1141-1158an 1982). (CONF-820112—). 

From Semi-annual meeting of the American Society of Heat- 
ing, Refrigerating, and Air Conditioning Engineers; Houston, TX, 
USA (24 Jan 1982). 

Several important conclusions can be obtained from this 
work. The location of the dampers, temperature transducers, and 
coil with respect to each other will cause only a small error in the 
measured capacity. To clarify: In all this work, it is assumed that 
the temperature and velocity profiles are uniform across the cross- 
sectional area. The location of the dampers and temperature trans- 
ducers will be determined by the latter criteria. Also, heat and mass 
transfer effects are increased as the distances increase; The effect of 
the temperature transducer time constant is the same with or with- 
out the damper, and, if the time constant is less than 2.5 seconds, 
the error will be about 1%; The big effect of the damper is the 
amount of off-time cooling that is trapped by the dampers. This 
strongly affects the initial temperature, which can cause a very 
large error in the measured capacity. Errors of 4 to 6% would not 
be uncommon in the typical test setup. Once the dampers are in- 
stalled, the initial temperature becomes a function of the test setup 
from upstream to downstream damper. If a standard is to be writ- 
ten that includes dampers and that standard is intended to allow re- 
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peatability between different testing laboratories, everything about 
the test setup between the dampers must be specified. The test pro- 
cedure could be greatly improved if the damper were removed and 
all tests were conducted using continuous airflow through the coil. 


2002 Environmental Aspects 
REFER ALSO TO CITATION(S) 20020070, 165, 495, 496 


(CONF-831289—, PP vp, Paper 1 ) Promotion of 
power the Federal for Research 
and Technology. Diehl, H. 1983. (In German). NTIS (US 
Sales Only), PC A1l1/MF AO1. File Number TI84770482. 

From VGB-special conference on pilot power plant Voelk- 
lingen; 


F.R. Germany (13 Dec 1983). 

A number of environmentally beneficial technologies were 
cad tes ho ailien guider: aoe: onaeagh en aed aaa, 
multistage burner for reduced formation of nitric oxide or fluidised 
bed combustion. The power plant is the largest individual project 
supported by the Federal Ministry for Research and Technology 
within the sector "Environmentally beneficial hard coal power 
plants”. 


521 (CONF-831289—, pp vp, Paper 9) Construction 
and function of the flue-gas desulphurisation system integrat- 
ed in the cooling tower with flue-gas outlet and cooling water 
recooling. Eckel, H. 1983. (In German). NTIS (US Sales 
Only), PC Al1/MF AO1. File Number T184770482. 

From VGB-special conference on pilot power plant Voelk- 
lingen; ne ore F.R. Germany (13 Dec 1983). 

After the electrostatic filter the flue gases are transported via 
a suction draught and a rectangular channel to the flue gas desul- 
phurisation plant installed in the cooling tower where they are dis- 
tributed to vertical scrubbing tubes. A slightly alcalic scrubbing so- 
lution consisting of Ca(OH2) and Ca(HCOO,) and CaCl washes 
the flue gases in parallel flow. The desulphurised flue gases are sep- 
arated from the water by means of deflection and mist collectors 
and mixed to the cooling tower plumes via flue gas chimneys. The 
formation of CaSOs prevents pH-value control. 


522 (DOE/ET/15492—T59) Laboratory/bench scale 
testing and evaluation of A.P.T. Dry Plate Scrubber. Fifty- 
fifth monthly report, September 1-September 30, 1984, (Air 
Pollution Technology, Inc., San Diego, CA (USA)). 18 Oct 
1984. Contract AC21-80ET15492. 8p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85001015. 

The A.P.T. Dry Plate Scrubber (DPS) uses a shallow, dense 
mobile bed of solid collector granules which move across a perfo- 
rated plete. The gas stream containing fine particles and vapors is 
moved upward through the perforations to form high velocity gas 


jets. The fine particles are removed by inertial deposition onto the - 


collector granules or by direct interception. Electrostatic forces 
also can be used to improve the collection efficiency and increase 
the adhesive forces between the particles and collectors. The DPS 
column consists of a series of collection stages (perforated plates) 
with the collectors either passing sequentially over each stage or 
being fed separately to each stage. The stages can be designed so as 
to promote the collection of large particles on the lower stages and 
the collection of fine particles and alkali vapors on the upper 
stages. The objective of this project is to conduct a bench scale ex- 
perimental evaluation of the DPS at high temperature and pressure 
to determine its potential for controlling particulate and alkali 
vapor emissions from PFBC processes. 


523 Se ae Re ne ane oe 
coal-fired power plants: feasibility and economics. Final 
report. Bauer, T.K.; Spendle, R.G. (Stearns-Roger Engi- 
neering Co., Denver, CO (USA)). Oct 1984. 151p. Research 
Reports Center, ay Box 50490, Palo Alto, CA 94303. File 
Number TI8592005. 

hen: SO Oa 
based selective catalytic reduction (SCR) processes were evaluated 
using recent pilot plant testing data. Eighteen design cases were 
analyzed for feasibility of SCR. Nine design cases were investigated 
for application on a coal-fired boiler burning a low sulfur coal, and 
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nine were studied for the same application using a high sulfur coal. 
The SCR process affects the design and operation of downstream * 
flue gas treating equipment. The reactor pressure drop also affects 
the design and operation of downstream equipment. Without equip- 
ment modifications, air heater deposition increases substantially, 
causing increased pressure loss and corrosion. Air heater leakage 
also is expected to increase as a result of SCR. Other equipment 
affected by the SCR system includes the flue gas desulfurization 
(FGD) unit, waste disposal system, waste water system, and fabric 
filter (FF) or cold-side electrostatic precipitator (ESP). Tests have 
been run on the FF, but long-term effects have not been deter- 
mined. Estimates for total 30-y levelized costs for the low and high 
sulfur cases were developed using standard procedures specified by 
Electric Power Research Institute (EPRI) (Appendix A). The leve- 
lized costs range from 7.6 to 14.9 mills/kWh for the low sulfur 
cases and from 5.7 to 11.1 mills/kWh for the high sulfur cases. 
These levelized cost estimates reflect the sum of capital and operat- 
ing costs. 


524 (EPRI-CS—3702) Monitoring the fixed ao 

sludge landfill, Conesville, Ohio. Final report. Hupe, D 
(Baker (Michael), Jr., Inc., Beaver, PA (USA)). Oct 1984. 
131p. Research R rts Center, P.O. Box 50490, Palo Alto, 
CA F54303 $14.50. File Number TI85920057. 

The full-scale disposal by landfilling of FGD sludge which 
has been fixed according to the system developed by Conversion 
Systems, Inc. [CSI (formerly TU Conversion Systems, Inc.)] has 
been monitored over a period of roughly four years beginning in 
early 1979. The investigations have been conducted at the Cones- 
ville Power Station of Columbus and Southern Ohio Electric Com- 
pany where the system was first applied on a-full-scale basis start- 
ing January, 1977. Principal project objectives (Research Project 
1406-2) were to evaluate if full-scale application of the CSI Poz-O- 
Tec System (1) reflects laboratory and pilot scale projections, (2) 
causes operating problems, and (3) provides an environmentally ac- 
ceptable disposal alternative. This report is the final summary docu- 
ment (four total) prepared by Michael Baker, Jr., Inc., for this 
project. It contains specific data and observations for the last year’s 
(Phase II, Third Interim) activities, summarizes all past water qual- 
ity and sludge physical testing data, and presents an evaluation of 
the success of the system with respect to projected results and gen- 
eral environmental acceptability. The subject system for sludge 
management has generally been determined to be environmentally 
and operationally sound. Although the fixed sludge permeabilities 
are slightly higher than desirable, leachate as a result of landfill per- 
meation, if any, has not been detected. The system provides suffi- 
cient additional measures other than reduction of sludge permeabil- 
ity to prevent the formation of leachate by permeation. Shear 
strength of the fixed FGD sludge is significantly improved as com- 
pared to that of unfixed sludge. As a result, the landfill area has 
many potential uses after closure. 


525 (EPRI-CS—3713) Characterization tests of an 
Apitron particulate control device. Final report. Kistler, 
W.G. (Southern Research Inst., Birmingham, AL (USA)). 
Oct 1984. 160p. Research Reports Center, P.O. Box 50490, 
Palo Alto, CA 94303. File Number T185920059. 

A 2400-acfm pilot-scale Apitron electrostatically augmented 
fabric filter was evaluated on a slip-stream of a pulverized-coal- 
fired boiler at the EPRI Arapahoe Test Facility in Denver, Colora- 
do. Tests made over a range of operating conditions included deter- 
mination of the dependence of collection efficiency and operating 
pressure drop on the air-to-cloth ratio, the level of electrostatic 


‘augmentation, and the type of filter fabric (woven glass fiber, felted 


Nomex, and felted Teflon). The test methods used were state-of- 
the-art techniques for measuring particle-collection efficiencies 
using inertial, optical, and electrical mobility measurements. The 
electrical resistivity of the fly ash and the electrostatic charge of 
individual particles of the fly ash were also measured. Particle col- 
lection efficiencies obtained with the Apitron were comparable to 
those of conventional fabric filters although the operating condi- 
tions were substantially different. High collection efficiencies 
(>99.9%) are common in conventional units; but for reverse-gas 
cleaning the air-to-cloth ratios are generally less than 2 acfm/ft? 
System pressure drops range from 3 to i0 in. w.c. In operating the 
Apitron with woven glass bags similar to those commonly used by 
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conventional systems, collection efficiencies greater than 99% were 
obtained for air-to-cloth ratios of 4.5 to 9.1 acfm/ft?. At an air-to- 
cloth ratio of 4.5 acfm/ft?, the Apitron system pressure drop was in 
the range of 2 to 4 in. w.c. with tic augmentation and 5 to 
8 in. w.c. without electrostatic augmentation. Although the unit 
sometimes operated in back corona, the effects of electrostatic aug- 
mentation were beneficial more often than not. Operating pressure 
drops of the system were considerably reduced for all filter materi- 
als tested when the charger power was on. 


2003 Power Transmission And Distribution 
REFER ALSO TO CITATION(S) 2003001025, 1138 


(BNL—35210) niger characteristics of a 

1000 MVA transmission system. 
Thomas, R.A. (Brookhaven National Lab., Upton, NY 
(USA)). 10 Sep 1984. Contract AC02-76CH00016. 5p. 
(CONF-840937—9). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE85000232. 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1 ay 

Over the last years, the power transmission project at 
Brookhaven National Laboratory has been testing two flexible su- 
perconducting cables for the transmission of ac electric power. 
These cables are each 115 m long and are rated at 80 kV, 4100 A 
single-phase for a power rating of 333 MVA - (1000 MVA, 138 kV, 
3 phase). They have been operated over the range of 7 to 12°K in 
supercritical helium at 14 to 15 atm. The cables have been tested at 
currents and voltages above their ratings and have also been oper- 
ated with no coolant flow to study the effects of loss of refrigera- 
tion on cable performance. The insights gained from the operating 
of the system over this extended period are presented. Finally, 
those areas are delineated which will require further research 
before this technology can be integrated into the US electrical 
power delivery system. 


527 (CONF-8403149—1) Power quality and protection 
of electric distribution systems with dispersed genera- 
tion devices. Rizy, D.T.; Jewell, W.T. (Oak Ridge National 
Lab., TN (USA); Oklahoma State Univ., Stillwater (USA)). 
1984. Contract AC05-840R21400. 7p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85000990. 

From 16. southeastern symposium on system theory; Stark- 
ville, MS, USA (25 Mar 1984). _ 

There are several problems associated with the 
cciusiiaa dtuameal Gaede cae 
tovoltaic (PV) arrays, to an electric distribution system. In one 
study the harmonic distortion produced by a subdivision of PV 
arrays connected line-commutated inverters was simulated. 
A second simulation study evaluated protection problems associated 
with the operation of dispersed ac generators. The purpose of these 
studies was to examine the adequacy of the electric utility 
industry's traditional practices and hardware for the operation of 
dispersed power sources. This paper discusses the results of these 
simulation studies and gives recommendations for hardware and 
system operation needed for accommodating this new technology. 


528 Automated data acquisition for large 

systems. Thomas, R.A. (Brookhaven National Laborato 
Associated Universities Inc., Upton, New York). pp 91 1-918 
of Advances in cryogenic engin . Vol. 29. Fast, R.W. 
New York, NY, USA; Plenum Press (1984). (CONF- 
830841—). 

From Cryogenic conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter demonstrates that a flexible, reliable data acqui- 
sition system can be assembled from commercial components that 
meets the high accuracy and computational needs of an experimen- 
tal cryogenic test facility. Topics considered include absolute pres- 
sure, temperature, flow, vacuum, events and alarms, loss measure- 
ments, storage, display, and telephone network access. The comput- 
er used is a Hewlett-Packard Series 200 Model 36S with a Version 
2.1 BASIC language system. Two color monitors using an Aydin 
Controls 5215 Display Generator displays the information. The op- 
erators interact with the computer by means of a Fluke Info-Touch 


Display. Two superconducting cables, each 115 m long, have been 
tested at the superconducting power transmission line test site. The 
cilidis aie anda tye. 105 WF cnbaruitala linia echdabenton 
system. 
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529 (JAERI-M—83-129) Reactor Engineering Depart- 
ment annual report. April 1, 1982 - Neds). Ge 1983. Mat- 
suura, S.; pon ala Takano, H. SPNTIS (US 
Energy Research Inst., Tokyo). Sep Se. ‘op NTI 
Sales Only), PC Al2/MF AO1. File Number EMIT 
Research and development activities in the Department of 
Reactor Engineering in fiscal 1982 are described. The work of the 
Depaftment is closely related to development of multipurpose — 
High Temperature Gas Cooled Reactor and Fusion Reactor, and 
development of Liquid Metal Fast Breeder Reactor carried out by 
Power Reactor and Nuclear Fuel Development Corporation. Since 
fiscal 1982, Systematic research and development work on safe- 
guards technology has been added to the activities of the Depart- 
ment. Contents of the report are achievements in fields such as nu- 
clear data and group constants, theoretical method and code devel- 
opment, integral experiment and analysis, fusion neutronics, shield- 
ing, reactor and nuclear instrumentation, reactor control and diag- 
nosis, and safeguards technology, and activities of the Committee 
on Reactor Physics. 


(KFK—3687) Report on research and development 
aetivities in 1983 of the Ingenieurtechnik. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Hauptabteilung hnik). Feb 1984. 22p. (In 
German). NTIS (US Sales Only), PC AXX/MF A0O1. File 
Number DE84752263. 

The following projects habe been treated for the main points 
of investigation of the R+D programme 1983: PSB: - Experiments 
with simulated core meltdown under sodium atmosphere for inves- 
tigation of the behaviour of fission and activation products and fuel 
as well as of the cooling ability and compatibility of the melt with 
core-catcher materials. PKF: - Theoretical calculations concerning 
solidity for load experiments with a 3-coil arrangement in the 
TESPE test facility. PWA: - Development of gas purifiers for re- 
processing plants. PNS: - Finishing of the BETA test facility for 
investigation of the interaction between steel melts and concrete 
and taking up of the start-up tests as well as performance of prelim- 
inary tests. Independent institutional research projects: Finishing of 
the planning work for elimination of the FR2 reactor block. Finish- 
ing of the planning works for elimination of the KKN. Completion 
of the safety report and of the project description. Conception of a 
meltdown facility for low-level radioactive, metal wastes. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


'ER ALSO TO ge ge ——S = 552, 554, 607, 608, 616, 
9, 640, 650, 653, 656, 659, = oo 673, 676, 677, 679, 680, 682, 683, 
684, 691, 683, 696, 699, 205, 108, 705. 7 15, 881 


531 (CONF-841017—1) Development of an automated 
diagnostic system for BWR stability measurements. March- 
Leuba, J.; Smith, C.M. (Tennessee Univ., Knoxville (USA); 
Oak Ridge National Lab., TN (USA)). Oct 1984. Contract 
AC05- $40R21400. 16p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85001672. 

From Specialists’ ing on reactor noise - SMORN IV; 
Dijon, aoe (15 Oct 1984). 

An algorithm capable of automatically evaluating BWR sta- 
bility has been developed. Main advantages are: Conservative esti- 
mate (asymptotic), adjusts to solve difficult conditions, confidence 
level, and error estimate. The apparent decay ratio (DR) is not a 
conservative estimate of the reactor stability. The asymptotic decay 
ratio must be used. Long enough record lengths must be used to 
reduce the uncertainty of the estimated DR. 
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w BWR application. Final report. Yoh, A.H. (Pre- 
line plug for B Final report. Yo 

ferred Engineering Corp., Danbury, CT (USA)). Sep 1984. 
103p. Research Reports ny orn P.O. Box 50490, Palo Alto, 
CA F54303. File Number T185920093. 

A newly available plug for large BWRs makes it possible to 
pressurize main steam lines so that both inboard and outboard isola- 
tion valves can be leak-tested in the direction of normal flow. The 
plug-sized for 1000-1100 MW(e) plants-allows testing and mainte- 
nance to take place while reactor cavity is flooded during refueling. 


533 (IWGFPT—16, pp 334-350) Gaseous swelling in 
high burnup fuel during overpower transients. Misfeldt, I. 
(Helsingoer Skibsvaerft A/S, Risoe National Lab., Roskilde 
(Denmark)); Ray, I.L.F.; Baker, C. (Commission of the Eu- 
ropean Communities, Karlsruhe (Germany, F.R.). European 
Inst. for Transuranium Elements). Oct 1983. NTIS (US 
Sales Only), PC Al8/MF AO1. File Number T1I84900983. 
(CONF-8305155—-Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident is mel Roskilde, Denmark (16 May 
1983). 

. In the Riso Fission Gas Project a series of slow overpower 
transients have been conducted in order to investigate the behav- 
iour of high burnup water reactor fuel during a power increase. 
The fuel structure was characterized in detail in both the pre-tran- 
sient and post-transient conditions. The porosity developed during 
the transient was found to be predominant in the structure over the 
major part of the fuel for heat ratings above 350 W/cm. For a 
linear heat rating of 415 W/cm microscopic swelling started at r/ 
rsub(o) approx.0.8 (650 deg. C), and significant macroscopic swell- 
ing was observed from r/rsub(o) approx. 0.7 (approx.800 deg. C). 
In order to compare the observed swelling rates with published 
data on gaseous swelling, the fuel temperature during the transients 
has been estimated. The details of the temperature calculation are 
given in the paper. The swelling that developed during the 24-hour 
bump test was around 5% at 850 deg. C, corresponding to swelling 
rates as high as 1500%/% FIMA, which is several orders of magni- 
tude higher than the swelling rates quoted in the literature for UO. 
fuel around 1500 deg. C. 


534 (JAERI-M—83-007) Measurements of fission 
products released in primary cooling system of OWL-1 loop. 
Yamamoto, Katsumune; Yokouchi, Iichiro; Hisa, Isamu; 
Okagawa, Seigo; Ishiwatari, Nasumi. (J; Atomic NTS 
Research Inst., Tokyo). "' ys mat As NTIS 
(US Sales Only), PC ile Number 
DE84703539. 

Fission products (FPs) and ***Np were measured during a 
series of FP release experiments in a high-temperature, high-pres- 
sure in-pile water loop (OWL-1) in the JMTR at JAERI. The main 
chemical form of FP iodine in the loop water was I~. Iodate some- 
times became the dominant species just after reactor shutdown. 
Main nuclides plated out on the metal specimens which had been 
installed in the primary system of the loop were ™"I, ®Mo and 
*39Np. The relationship between the ‘I amount which remained 
on the system walls and the **"I concentration in the rinsing water 
of the loop was discussed. Removal efficiency for ***I in the clean- 
up system, partition coefficient for '*'I in the steam-liquid separator 
and chemical states of some FPs in the loop water were also meas- 
ured. R/B (release rate/birth rate) versus lambda(decay constant) 
plots for radioiodines were obtained at the initial stage of irradia- 
tion, at the steady state of loop operation and at the fluctuation of 
the conditions of the loop water. A brief discussion on the slopes of 
the plots was presented in connection with the release tendency of 


535 (NUREG/CR—3228-Vol.2) Structural integrity of 
water reactor pressure boundary com components. Annual report 
for 1983. Volume 2. Loss, F.J. ne See Engineering 
Associates, Inc., MD (USA)). .. — 135p. 
(MEA—2051-Vol.2). NTIS, PC A07/MF AOl - GPO* 
$5.50. File Number TI85900255. 

The objective of this research program is to characterize ma- 
terials behavior in relation to structural safety and reliability of 
pressure boundary components for light water reactors. Specific 


objectives include developing an understanding of elastic-plastic 

and envir« ted crack propagation phenomena 
in terms of continuum mechanics, metallurgical variables, and neu- 
tron irradiation. Emphasis is placed on identifying metallurgical fac- 
tors responsible for radiation embrittlement of steels and on devel- 
oping procedures for embrittlement relief, including guidelines for 
radiation-resistant steels. The underlying goal is the interpretation 
of material properties performance to establish engineering criteria 
for structural reliability and long-term operation. Current work is 
organized into three major tasks: (1) fracture mechanics investiga- 
tions, (2) envirc isted crack growth in high tempera- 
ture, primary reactor water and (3) radiation sensitivity and postir- 
radiation properties recovery. Research progress in these tasks for 
1983 is summarized. 








536 (NUREG/CR—3806) Environmentally assisted 
cracking in light water reactors. Annual report, October 
ber 1983. Shack, W.J.; Kassner, T.F.; Kup) 
man, D.S.; Claytor, T.N.; Park, J.Y.; Maiya, P.S.; Ruther, 
W.E.; Nichols, F.A. (Argonne National Lab., IL (USA)). 
Jun 1984. Contract W-31-109-ENG-38. 145p. (ANL—84- 
36). NTIS, PC A07/MF AOl - GPO. File Number 
1184016160. 

Leaks and cracks in the heat-affected zones (HAZs) of weld- 
ments in austenitic stainless steel piping and associated components 
in boiling water reactors (BWRs) have been observed since the 
mid-1960s. Cracking has continued to occur and indications have 
been found in all parts of the recirculation system including the 
largest-diameter lines. Proposed remedies include (1) procedures 
primarily intended to produce a more favorable residual stress state 
in the HAZ adjacent to welds, (2) replacement of the piping with 
materials that are more resistant to stress corrosion cracking, and 
(3) modification of the reactor coolant environment to decrease the 
susceptibility to cracking. In addition to evaluating these remedies 
it is also important to understand the influence of key variables, 
such as residual stress, crack growth rates, and the margin for leak- 
before-break (LBB) in flawed piping, which may impact regulatory 
decisions on operating plants. Information is presented concerning 
leak detection and nondestructive evaluation; analysis of sensitiza- 
tion; crack growth rate studies; evaluation of nonenvironmental 
corrective actions; evaluation of environmental corrective actions; 
and mechanistic studies. 
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§37 (CONF-840902—6) Recent progress and develop- 
ments in LWR-PV calculational methodology. Maerker, R.E.; 
Broadhead, B.L.; Williams, M.L. (Oak Ridge National Lab., 
TN (USA)). 1984. Contract AC05-840R21400. 10p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85001 132. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

New and improved techniques for calculating beltline sur- 
veillance activities and pressure vessel fluences with reduced uncer- 
tainties have recently been developed. These techniques involve the 
combining of monitored in-core power data with diffusion theory 
calculated pin-by-pin data to yield absolute source distributions in 
R-© and R-Z geometries suitable for discrete ordinate transport cal- 
culations. Effects of finite core height, whenever necessary, can be 
considered by the use of a three-dimensional fluence rate synthesis 
procedure. The effects of a time-dependent spatial source distribu- 
tion may be readily evaluated by applying the concept of the ad- 
joint function, and simplifying the procedure to such a degree that 
only one forward and one adjoint calculation are required to yield 
all the dosimeter activities for all beltline surveillance locations at 
once. The addition of several more adjoint calculations using vari- 
ous fluence rates as responses is all that is needed to determine all 
the pressure vessel group fluences for all beltline locations for an 
arbitrary source distribution. 
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(CONF-840902—9) Calculation of the neutron 

source distribution in the VENUS PWR Mockup Experiment. 
Williams, M.L.; Morakinyo, P.; Kam, F.B.K.; Soutien, bs: 
Minsart, G.; Fabry, A. (Louisiana State Univ. ., Baton Rouge 
(USA); Oak Ridge National Lab., TN (USA); Centre 
d'Etude de l’Energie Nucleaire, Mol (Belgium)). 1984. Con- 
tract AC05-840OR21400. 9p. » PC A02/MF AOI; 1; 
GPO Dep. File Number DE85001249. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 1984). 

The VENUS PWR Mockup Experiment is an important 
component of the Nuclear Regulatory Commission's program goal 
of benchmarking reactor pressure vessel (RPV) fluence calculations 
in order to determine the accuracy to which RPV fluence can be 
computed. Of particular concern in this experiment is the accuracy 
of the source calculation near the core-baffle interface, which is the 
important region for contributing to RPV fluence. Results indicate 
that the calculated neutron source distribution within the VENUS 
core agrees with the experimental measured values with an average 
error of less than 3%, except at the baffle corner, where the error 
is about 6%. Better agreement with the measured fission distribu- 
tion was obtained with a detailed space-dependent cross-section 
weighting procedure for thermal cross sections near the core-baffle 
interface region. The maximum error introduced into the predicted 
RPV fluence due to source errors should be on the order of 5%. 


(DOE/BP—320-Pt.1) BPA review of Washington 

System, Projects 1 and 3 (WNP 1 and 

financing assumptions. Draft 

study report, . (USDOE Bonneville Power Adminis- 

tration, Portland, OR). 24 Sep 1984. 19p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85001176. 

This Draft Study Report is divided into two parts. Part 1 
contains a summary of ths tudy background, tentative conclustions 
and recommendations, and a discussion of future assessment of 
WNP | and 3. Part 2 contains an explanation of the resource, rates, 
and financial analyses performed, related material, and a bibliogra- 
phy of sources used in the study. 


540 (DOE/BP—321-Pt.2) BPA review of Washington 
See See Sit Deen Fae Se ee ee 
3): construction schedule and financing ions. Draft 
study report, Part 2. (USDOE Bonneville Power Adminis- 
tration, Portland, OR). 24 Sep 1984. 125p. NTIS, PC A06/ 
MF A01; GPO Dep. File Number DE85000381. 

This volume discusses: scenarios studies, resource analysis, 
resource strategy, rate impacts, load impacts, financial analysis, and 
other considerations (socioeconomic and other impacts). (DLC) 


541 (DOE/OR/00033—T75) Neutron dosimetry in 
containment of a pressurized water reactor utilizing the Pana- 
sonic UD-802 dosimetry system. Kralick, S.C. (Oak Ridge 
Associated Universities, Inc.. TN (USA)). 1984. Contract 
AC05-760R00033. 101p. NTIS, PC A06/MF AO; 1; GPO 
Dep. File Number DE85000551. 

The Panasonic UD-802 dosimeter was evaluated as a poten- 
tial neutron dosimeter for use in containment of a PWR. The Pana- 
sonic UD-802 dosimeter, although designed as a beta and gamma 
dosimeter, is also sensitive to neutrons. UD-802 dosimeters were 
mounted on polyethylene phantoms and irradiated to known doses 
at selected locations in containment. The known neutron dose 
equivalents were determined based on remmeter dose rate measure- 
ments and stay times. The thermoluminescent response of the dosi- 
meters and the known neutron dose equivalents were used to obtain 
a calibration factor at each location. The average calibration factor 
was 3.7 (unit of dosimeter response per mrem) and all calibration 
factors were within +-30% of this mean value. The dosimeter dis- 
tance from the phantom was found to have minimal effect on the 
response but the system was directionally dependent, necessitating a 
correction in the calibration factor. The minimum significant dosim- 
eter response was determined independent of any calibration factor. 
The minimum significant response of the UD-802 to neutrons is a 
function of the corresponding gamma exposure rate. It is concluded 
that the Panasonic UD-802 dosimeter can be used for neutron do- 
simetry in PWR containment. 


(EPRI-NP—3664) Survey of vessel fluence reduc- 
tion techniques. Final report. (Combustion Engineering, _ ny 
by CT (USA). ees Systems Group). oe Beet 

. Research Reports Center, Box 50490, Palo Alto CA 
04 03. File Number ” T185920006. 

Strategies are examined for slowing PWR pressure vessel 
embrittlement by reducing the incident fast flux to the vessel 
through fuel management and core periphery modifications. Such 
strategies can help to mitigate the consequences of pressurized ther- 
mal shock (PTS), a current licensing concern. Design quality ana- 
lytical techniques were used to calculate power and flux distribu- 
tions; in contrast to previous work in this area, spatial power redis- 
tribution and isotopic depletion effects were explicitly calculated. 
For most operating PWRs, a factor of 2 reduction in fast flux to 
the reactor vessel critical welds can be achieved with litile or no 
penalty in power peaking (3% or less). This can be accomplished 
with low leakage fuel management which places twice-burned fuel 
in selected peripheral locations near the critical welds. To achieve 
higher reduction factors, fast neutron reflecting materials must be 
used in conjunction with low leakage fuel management. In general, 
a factor of 3 reduction in fast flux is a practical upper limit to what 
can be reasonably achieved without significant thermal margin deg- 
radation. 


. Girard, J.E. tcadien Univ., Washing- 
1984. 58p. Research Reports Center, P.O. 
alo Alto, CA 94303 $10.00. File Number 


ton, DC). 
Box 50490, 
1185920091. 

Metal corrosion products in the circulating water of steam 
power plants may damage or foul plant components. A newly de- 
veloped method detects metal ions such as copper, iron, nickel, and 
cobalt at levels from 1 to 100 parts per billion. Continuous in-plant 
monitoring by this method can help identify potential problems and 
avoid costly plant shutdowns. 


(EPRI-NP—3704) Transformation of copper spe- 
on during sampling from PWR systems. Final report. Toy, 
M.S. (Science Applications, Inc., Sunnyvale, CA (USA)). 
- 1984. 34p. Research Reports Center, P.O. Box 50490, 

lo Alto, CA 94303 $8.50. File Number T185920062. 

R and D engineers spectroscopically observed copper and 
iron corrosion products under high temperature and pressure in 
two innovative, Teflon-lined quartz microautoclaves. The observa- 
tions showed that copper undergoes a reversible change at 93.5°C 
and iron, an irreversible change at 130°C, during temperature cy- 
cling from 25°C to 300°C. 


545 (IWGFPT—16, pp 64-69) Effect of small speci- 

men volume on the deformation of Zircaloy-4 PWR cladding 

under mainly convective cooling by steam. Oakden, M.M.; 

Reynolds, A.E. Springfields Nuclear Power oe 

velopment Labs.). Oct 1983. NTIS (US Sales Only), PC 

precncon A01. File Number TI84900983. (CONF-8305155— 
umm. 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

, Creep rupture tests were performed in flowing steam on 
single rod specimens of 17x17 type PWR Zircaloy-4 cladding 460 
mm long. They were tested at temperatures between 640 deg.C and 
985 deg.C with internal pressures in the range 1.00-9.65 MPa 
(gauge) (145-1400 Ib/in?). The internal free volume was limited to 
2.9 ml. Axially extended ‘carrot’ shaped deformations were pro- 
duced, the range of temperatures and pressures over which these 
occurred was found to be similar to that observed in previous tests 
conducted with a much larger free volume. The main result of lim- 
iting the internal volume was that straining of the specimens was 
accompanied by a more rapid drop in the internal pressure than oc- 
curred previously, and which reduced the extent of the deformation 
compared with that seen in the earlier work. However, diametral 
strains in excess of 33% were observed which would result in me- 
chanical interaction of neighbouring bulges if this occurred in a 
multi-rod array. 
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546 ete mult 70-80) Measurement of block- 
age in ears CURAEA LWR -rod arrays. Hindle, E.D.; Jones, 
C.; Whitty, S. ringfields Nuclear Power Devel- 
t Labs.). Oct (Oe 1983, Serie a (US Sales Only), PC A18/ 

AOl. File Number 1184900983. (CONF-8305155— 


From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983, 

go eT ey eT Ne NGO Oe 
measuring blockage in multi-rod arrays and discusses their applica- 
tion. A new definition which overcomes the deficiencies of the pre- 
vious methods is proposed. Also examples of the application of 


blockage, 
graphs of sections through deformed arrays are presented. 


547 (IWGFPT— 16, pp te 163-174) High temperature ~ 
idation and deformation Zri%Nb alloy claddings of 
WWER fuels. Solyany, V.I.; Bibilashvili, Yu.K.; Tonkov, 
V.Yu. (Vsesoyuznyj Nauchno-Issledovatel’skij Inst. Neor- 
Materialov, Moscow (USSR)). Oct 1983. 
S (US Sales Only), PC Al8/MF AOI. File Number 
T184900983. (CONF-8305155—Summ.). 

From 4. ’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983 

“ ee. 
tion and deformation of WWER fuel clads diameter 9.15x0.65 mm 
dia manufactured from initially fully recrystallized Zr 1% Nb alloy. 
In a wide range of accident conditions postulated for water reactor 
NPP contingencies can arise in cores for intensive oxidation and 
deformation of fuel claddings. Those processes in their turn can sig- 
nificantly affect the progress of the accident situations and, hence, 
their consequences. 


548 (IWGFPT—16, pp —— Physical and chemi- 

cal degradation of PWR fuel rods in severe accident condi- 

tions. (URAEA Sect P.D.; Mowat, J.AS.; : ena. D.W.F. 

Seah Tee Cee ringfields Nuclear Power Development Labs.); 

(British Nuclear Fuels Ltd., Springfields). Oct 

Dek NTIS fs Sales Only), PC Al8 AOl. File 
Number T184900983. (CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
ey en ee 
198 

PT ene LT a 
cladding and UO: in PWR fuel rods heated to high temperatures 
with a negligible differential pressure across the cladding wall is de- 
scribed. The fuel rods were of dimensions appropriate to the 17x17 
PWR fuel sub-assembly and were heated in a non-oxidising envi- 
ronment (vacuum) up to approx. 1850 deg. C either isothermally or 
through heating ramps. Observations were made concerning the 
extent and nature of the reaction zone between Zircaloy-4 and UO, 
over the temperature range 1500-1850 deg. C for times ranging 
from 1 min to 125 min. The location, morphology and the chemical 
composition of the phases formed are described along with the ki- 
netics of their formation. 


549 (IWGFPT—16, pp 274-282) Particle-bed heat 
Atomic Energy yore 


transfer studies at the Winfrith 
(UKAEA). Stevens, G.F.W. tomic Energy Es- 
tablishment, Winfrith). Oct 1983. NTIS ‘US. Sales Snlyy, 
PC Al8/MF AOl. File Number T184900983. (CONF- 
8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
eisorna en Sot coins, Rot, Deak (16 May 


1983). 

tal studies of boiling heat transfer and dryout in 
FEI cae tn neni ir ete 9 ne ae 
progress at AEE Winfrith for the past four years. Results of experi- 
mental work published to date relate to water-saturated beds at a 
pressure of 1 bar. In recent years PWR interests have widened 
studies of cooling self-heated particle beds because there are both 
in-vessel and ex-vessel situations where particulate debris may 
occur during accidents which cause severe core damage. Dryout 
during boiling heat transfer is a relevant phenomenon in assess- 


ments of whether the debris can be adequately cooled and the 
damage sequence stopped, although much work is yet required to 
characterise the particulate core debris which may form during 
these low-probability accidents. This paper outlines work which 
has been done, or is in progress at AEE Winfrith. Topics include 
studies of dryout, pressure drop and vapour fraction for beds of 
ee Most of the data relate to water-cooled beds, 

data relate to beds cooled with a low latent-heat organic 

Direct electrical resistance heating has been used for most of 
pagal sap apes ae np aparece eli 
form spheres. Work at AEE Winfrith also includes the develop- 
ment of dielectric heating as a means of heating beds of particles. 
This appears to be an excellent way of heating beds of irregular 
particles in a way which closely simulates decay-heating, and our 
progress in this area is described. 


550 (IWGFPT—16, pp 311-317) Cs and I release 

source terms and fuel internal from irradiated 

LWR fuel. Peehs, M.; Kaspar, G.; Neeb, K.H. (Kraftwerk 

Union A.G., Erlangen (Germany, FR). Oct 1983. NTIS 
S_ Sales y), A18/MF AOl. File Number 
84900983. (CONF-8305155—Summ.). 

From 4. ’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

‘ Knudsen cell experiments are performed to investigate the 
status of fission cesium and iodine in irradiated UO:. For those ex- 
periments UO; samples with a burnup <=33 GWd/t(U) are taken 
from PWR fuel rods unloaded from a commercial power reactor. 
The temperature of a noticeable release decreases from 1800 deg. C 
at approx. 0 burnup to 1400 deg. C at 33 GWd/t(U). The time pat- 
tern of Cs and I exhalation is composed of a transient release de- 
pending on the accessable surface and temperature followed by a 
release which mainly depends on the temperature and the square 
root of time. The temperature dependence of the second release can 
be described by an Arrhenius function using an activation energy 
quite similar to that known for the fission gas release. The charac- 
teristic release over time patterns are nearly identical for Cs and I 
exhalation. Also the ratio of release over inventory is nearly the 
same for both fission products. The experimental results are as- 
sessed by means of the measured oxygen activity of the fuel, the 
radii of Cs and I ions and atoms and by the valency balance during 
the U-fission. The analysis results that both elements are trapped in 
the UO,-lattice like a fission gas. Fuel internal reactions of Cs and I 
can be excluded. Thus both fission products will be liberated in an 
elementary form ready to undergo chemical reactions according to 
the conditions surrounding the fuel. 


551 (IWGFPT—16, pp 351-358) Local fission gas re- 
lease from high burnup water reactor fuel under transient 
conditions. Mogensen, M. (Metallurgy t., Risoe National 
Lab., Roskilde (Denmark)); Walker, C.T. (Commission of 
the European Communities, Karlsruhe (Germany, F.R.). 
Euro Inst. for Transuranium Elements). Oct 1983. 
NTIS (US Sales Only), PC Al8/MF AOl. File Number 
T184900983. (CONF-8305155—Summ.). 

From 4. specialists’ on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

The paper presents results for local gas release, produced by 
power transients (bump tests) at the end of life of a water reactor 
fuel. The burnup was from 2.7-4.5% FIMA (25,000-41,000 MWd/ 
tU). The local linear power at the bump terminal level (BTL) of 
the fuel examined ranged from 300-415 W/cm. The hold time at 
BTL was either 24 or 72 h. Around 410-415 W/cm, the local gas 
releases measured on pellet sized samples were 35-40%. Radial 
xenon release profiles measured by electron microprobe analysis 
showed that onset of release occurred at about 700 deg. C. Above 
1100 deg. C, a constant release of about 95% was found. 


552 (IWGFPT—16, pp 359-367) Modelling of fission 
gas release in rods from the International DEMO-RAMP-II 
Project at Studsvik. Malen, K. (Studsvik Energiteknik AB, 
Nykoe (Sweden). Oct 1983. NTIS (US Sales Only), 
PC Al8 AOl. File Number 1184900983. (CONF- 
8305155—Summ.). 
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From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). , 

The DEMO-RAMP-II rods had a burn-up of 25-30 MWd/ 
kg U. They were ramped to powers in the range 40-50 kW/m with 
hold times between 10 s and 4.5 minutes. In spite of the short hold 
times the fission gas release at the higher powers was more than 
1%. With these short hold times it is natural to assume that mixing 
of released gas with plenum gas is limited. Modelling has been per- 
formed using GAPCONSV (a modified GAPCON-THERMAL-2) 
both with and without mixing of released gas with plenum gas. In 
particular for the high power-short duration ramps only the "no 
mixing” modelling yields release fractions comparable to the experi- 
mental values. 


553 (IWGFPT—16, pp a Determination of the 
fuel rod deterioration fr the means of the uranium contami- 
nation in pressurized water reactors. Pelletier, J.; Stora, J.P. 
(Electricite de France, 92 - Courbevoie. Service Etudes et 
Projets Thermiques et Nucleaires); Chenebault, P. (CEA 
Centre d’Etudes Nucleaires de Grenoble, 38 (France)); 
Leuthrot, C. (CEA Centre d'Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-les-Durance (France)). Oct 1983. NTIS 
(US Sales Only), PC A1l8/MF AOl. File Number 
T1I84900983. (CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

The uranium contamination of the primary circuit in pressur- 
ized water reactors, reveals some serious damage of the fuel rod 
cladding. This paper shows how cGualitatively and quantitatively 
Todine 134 is a good indicator of the uranium contamination, and 
how the kinetic study of the uranium released in the primary water 
allows to determine the fuel rod deterioration. However, even if 
the contamination is high, the method to evaluate the number of 
defected fuel rods and the associated damage of the cladding re- 
mains valid. A tentative use of Iodines for accident conditions is 
made. 


(IWGFPT—16, 411-422) D-COM blind prob- 
en enon and re- 
sults. Misfeldt, I. (Helsingoer Skibsvaerft A/S, Risoe Na- 
tional Lab., Roskilde (Denmark)). Oct 1983. NTIS (US 
Sales Only), PC Al18/MF AO0Ol1. File Number T184900983. 
(CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

As part of the IAEA sponsored D-COM programme a code 
exercise has been conducted. The objective of the code exercise 
was to investigate the capability of fuel performance codes with re- 
spect to fission gas release. This report gives the experimental data, 
the design data, the irradiation history and the PIE data for the ex- 
periment which was used in the exercise. The experiment consisted 
of three mini fuel pins, irradiated together to a burnup of approxi- 


mately 32,000 MWd/tU at fairly low heat ratings. Two of the pins | 


were subjected to a power transient at EOL (a bump test), the third 
was taken out prior to the final power transient as reference. 


pg gre System description for 
ROSA-IV two-phase flow test facility (TPTF). Nakamura, 
Hideo; Tanaka, Miwa Tasaka, Kanji; Sigg oe 
Murata, Hideo. (Japan Atomic i 
Tokyo). Mar 1983. 110p. NTIS (US Sake Only), P Only), PC A06/ 
MF AOI. File Number DE84703550. 

This report describes system of the Two-Phase Flow Test 
Facility (TPTF) and its instrumentation. The information is neces- 
sary to understand and analyze the separate-effect experimental 
data for light water reactors obtained from the TPTF thermohy- 
draulic experiments under two-phase flow conditions at steady 
state. 


556 (JAERI-M—83-048) Abnormal transient analysis 
by using PWR plant simulator, 1. Primary coolant system 
analysis. Murakami, Yoshimitsu; Naitoh, Akira; Yokobaya 
shi,, Masao. Japan Atomic Se TIS (US 5. Inst., Tokyo). 
Mar 1983. 124p. (In J S (CUS Sales Only), PC 
A06/MF A0O1. File Number DES4703551. 

This report describes results of abnormal transient analysis 
by using a PWR plant simulator. The simulator is on the basis of an 
existing 822MWe power plant with 3 loops, and designed to cover 
wide range of plant operation from cold shutdown to full power at 
EOL. In the simulator, malfunctions are provided for abnormal 
conditions of equipment failures, and in this report, 26 kinds of mal- 
functions for primary system were simulated. The abnormal condi- 
tions are primary coolant pump trip, pressurizer relief valve and 
heater failure, rod control system failure and detector failures of 
pressure, temperature and level. Transient behavior and annunci- 
ators caused by added malfunctions are observed and discussed. 
Simulated responses were reasonable, and dynamic characteristics 
of chemical and volume control system and residual heat removal 
system were obtained for long term transient. 


557 ee et ee 
ity (SCTF) in large scale reflood test program, 1. Core- 
Adachi, Hiromichi; Sudo, Yukio; Fukaya, Yoshio. ( Capen 
Atomic Energy Research Inst., Tokyo). ” Jun 1983. 183p 
NTIS (US Sales Only), PC A09/MF A01. File Number 
DE84703554. 

This report describes the design principle and the detailed 
features of the Slab Core Test Facility (SCTF) which is used to in- 
vestigate the two-dimensional, thermohydraulic behavior in the re- 
actor pressure vessel during the last part of blowdown, refill and 
reflood phases of a postulated loss-of-coolant accident for pressur- 
ized water reactor. The SCTF test program is one of the research 
activities based on the agreement on so called the 2D/3D test pro- 
gram among Japan Atomic Energy Research Institute, Bundesmin- 
ister fur Forschung und Technologie and United Stated Nuclear 
Regulatory Commission. Not only for good understanding of the 
SCTF test results but also for further analytical work, information 
of instruments, identification of the measurements and the descrip- 
tion of the test procedure are introduced as well as the description 
of hardware of the facility. 


(JAERI-M—83-103) Assessment of core thermo- 
REFLA-1D 


Research Inst., Tokyo). Jul 1983. 1 
Only), PC A06/MF AO1. File Number DE84703556. 
In order to assess the core thermo-hydrodynamic models of 


i » ¢ 
search Inst., Tokyo). Sep 1983. 5 
PC A04/MF AOi. File Number DE 


system 
Core Test Facility of JAERI’s large scale reflood tests. The com- 
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ponents modeled in the code are the upper plenum, the steam gen- 
erator, the coolant pump, the ECC injection port, the downcomer 
and the broken cold leg nozzle. The coupling between the two 
models in REFLA-1DS is accomplished by applying the equivalent 
flow resistance calculated with the multiloop model to the 
REFLA-1D. The characteristics of the code is its simplicity of the 
system model and the solution method which enables the fast run- 
ning and the easy reflood analysis for the further model develop- 
ment. A fairly good agreement was obtained with the results of the 
Cylindrical Core Test Facility for the calculated water levels in the 
downcomer, the core and the upper plenum. A qualitatively good 
agreement was obtained concerning the parametric effects of the 
system pressure, the ECC flow rate and the initial clad tempera- 
ture. Needs for further code improvements of the models, however, 
were pointed out. These include the problem concerning the gen- 
eration rate of the steam and water droplets in the core in an early 
period, the effect of the flow oscillation on the core cooling, the 
heat release from the downcomer wall, and the stable system calcu- 
lation. 


(KFK—3711) Investigations on the aging of acti- 
ivhesihane tn thn eateeen aie ah 0 nieaenaeen ae 
tor (PWR 4). Deuber, H.; Gerlach, K. (Kernforschungszen- 

trum Karlsruhe G.m.b.H. ” (Germany, F.R.). Lab. fuer Aero- 
paar und Filtertechnik 1). May 1984. 39p. (In German). 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE84752254. 

Investigations were performed on the aging of five activated 
carbons in the containment exhaust air of a German pressurized 
water reactor to find out whether longer stay times can be obtained 
with activated carbons other than that usually employed (207B 
(KI) in the Federal Republic of Germany. The aging with respect 
to the retention of methyl iodide-I-131 with activated carbons im- 
pregnated with KIsub(x) was smaller only than those impregnated 
additionally or exclusively with a tertiary amine (e.g. TEDA). 
However, because of the better performance without aging, the 
best retention was found with the TEDA (only) impregnant. 


561 (NP—4770496) Theoretical and experimental in- 
vestigations on the fluid-structure-interactions in an oscilla- 
tion model of a pressurized water reactor. Schulz, P. (Erlang- 
en-Nuernberg Univ., Erlangen (Germany, F.R.). Technische 
Fakultaet). 27 Sep 1982. 113p. (In German). NTIS (US 
Sales Only), PC A06/MF AOL. File Number DE84770496. 

As in Pressurized Water Reactors the core container is not 
accessible to direct measurements within the frame of the oscilla- 
tion control, the oscillation behavior of the core container must be 
determined via control points accessible from outside by means of a 
computation model. The theories formulated for wide and long an- 
nular gaps for the calculation of the water mass oscillating in reso- 
nance lead by application on the short and narrow annulus of a 
PWR to unrealistically high oscillating water masses. A new theory 
was developed for the short and narrow annulus under the assump- 
tions that the radial flow component and the radial dependency of 
both other flow components are negligible. The Laplace equation 
for potential flow is solved to give the displacement flow caused by 
the oscillation. For the calculation of the fundamental frequencies 
of the PWR model, a calculation model composed of rigid bodies 
and springs was used. By stagment oscillation tests in air and water 
as well as by flow tests, the theory was validated. The problems 
arising from the scaling-up by means of the theory to full scale are 
discussed. 


562 (NUREG/CR—3842) Steam Generator Group 
Project. Task 8. Selective tube unplugging. Wheeler, K. R. 
Doctor, P.G.; Fetrow, L.K.; Lewis, M. (Pacific Northwest 
Lab., Richland, WA (USA)). Jul 1984. Contract AC06- 
76RL01830. 164p. (PNL—4876). NTIS (US Sales Only), PC 
A08/MF AO! - GPO. File Number T185001681. 

The Steam Generator Group Project utilizes a retired-from- 
service pressurized-water-reactor steam generator (Surry 2A) as a 
test bed and source of specimens for research. Program objectives 
emphasize validation of the ability to nondestructively characterize 
the condition of steam generator tubing in service. During oper- 
ation 748 of the 3388 tubes in the research generator were removed 
from service by explosive plugging on both ends. Tubes were 


plugged due to defect indications, inspectability limits caused by 
denting, and as a preventative measure. The plugged tubes con- 
tained a substantial portion of the defects necessary for the research 
program. This report summarizes activities conducted during a 
campaign removal of 969 explosive tube plugs. The report provides 
detailed descriptions of the planning, training, supplies, equipment, 
and operations that led to successful completion of the unplugging 
in 20 days of operation. Also presented is information on problems 
encountered and observations that could aid future unplugging op- 
erations. 
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563 (CONF-801225—5-Draft) Iodine sorption/desorp- 
tion from low-alloy steel and graphite. Draft. Wichner, R.P.; 
Osborne, M.F.; Lorenz, R.A.; Briggs, R.B. (Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Contract AC05-840R21400. 
37p. NTIS, PC A03/MF A0l1; 1; GPO Dep. File Number 
DE85000966. 

From IAEA specialists’ meeting on coolant chemistry, pla- 
teout and decontamination; Julich, F.R. Germany (2 Dec 1980). 

Tests have been performed at Oak Ridge National Laborato- 
ry on the sorptive behavior of iodine on two prominent HTGR pri- 
mary circuit materials - type H-451 graphite, which is the selected 
core graphite, and a low-alloy steel (T-22), a type which is em- 
ployed in the lower temperature regions of the primary system. 
The main emphasis of the work is the determination of equilibrium 
sorptive capacities for very low iodine partial pressures. Toward 
this goal, the test procedures allow on-line determination of sorp- 
tive capacity down to iodine partial pressures of ~ 10~™ bar in 
helium at a total pressure of 1 atm. The apparatus employed is of 
the helium flow-through type. Detectors monitor the degree of 
sorption on specimens and traps, which, together with the helium 
flowrate and source vapor pressure, yield a continuous determina- 
tion of iodine mass transport. 


564 (GA-A—17612) HTGR technology program. Semi- 


annual report for the period ending March 31, 1984, (GA 
Technologies, Inc., San Diego, CA (USA)). Jul 1984. Con- 
tract AT03-84SF1 1962. 368p. NTIS, PC A1l6/MF AO}; 1; 
GPO Dep. File Number D 5001436. 

This document reports the technical accomplishments of the 
High Temperature Gas-Cooled Reactor (HTGR) Technology Pro- 
gram at GA Technologies Inc. during the first half of FY-84. The 
activities during this period included development in the following 
areas: systems engineering, reactor, reactor vessel, heat transport 
system, auxiliary heat removal system, plant protection system, 
plant control system, fresh fuel, metallic materials, graphite materi- 
als, advanced fuels, and advanced materials. In addition, technology 
transfer and exchange activities were undertaken with the Federal 
Republic of Germany, with the Fort St. Vrain program, and with 
programs sponsored by the Electric Power Research Institute. The 
activities are necessary to support the design of a steam cycle/co- 
generation version of the HTGR. 


565 (GA-A—18000) Investment risk assessment of the 
HTGR steam cycle/cogeneration plant. Houghton, W.J.; 
Bender, D.M.; Cadwallader, G.J.; Parme, L.L. (GA Tech- 
nologies, Inc., San Diego, CA (USA)). Sep 1984. Contract 
AT03-84SF11963. 26lp. NTIS, PC Al2/MF A01; GPO 
Dep. File Number DE85000261. 

A probabilistic investment risk assessment has been per- 
formed on the Baseline 0 design of the 2240 MW(t) steam cycle co- 
generation (SC/C) high-temperature gas cooled reactor (HTGR). 
The assessment shows that this plant can provide a high degree of 
assurance against extended plant outages and costly damage to acci- 
dents. The assessment had also been compared to the investment 
protection goals recently developed for the HTGR and reflecting a 
strong aversion to long outage times. This comparison shows that, 
for the vast majority of the broad spectrum of events considered, 
the 2240 MW(t) SC/C HTGR meets these goals with varying de- 
grees of margin. Furthermore, in those few, very low frequency 
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events in which the goals are not met due to extended interruptions 
in core cooling, the assessment provides explicit guidance for im- 
provements which can contribute to meeting the goals. 


566 (JAERJ-M—83-018) Laminar heat transfer to a 
gas in an annular channel at high heating rate. Discussion 
about the effects of thermal radiation and heat flux distribu- 
tion. Hashimoto, Kengo; Akino, Norio; Fujii, Sadao. (Japan 
Atomic Energy Research Inst., Tokyo). Feb 1983. 23p. Tin 
Japanese). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84703565. 

Numerical investigations of laminar heat transfer to a highly 
heated gas in an annulus are reported. The fluid properties are 
varied as a function of temperature. Nusselt number and friction 
factor are obtained by solving the continuity, energy, momentum 
and integral continuity equations in the finite difference form. The 
governing differential equations are based on the standard bounda- 
ry-layer approximation. The results show that Nusselt number is in- 
dependent of the heating rate. Because of the effects of the fluid- 
property variations, friction factor increases with increase of the 
heating rate. In addition, this numerical method is applied to a fuel 
of the High Temperature Gas Cooled Reactor (HTGR). The ef- 
fects of thermal radiation and heat flux distribution on heat transfer 
are significant in the core. Fuel Temperature and pressure loss in 
the reactor are also discussed. 


(JAERI-M—83-150) Intermediate heat exchanger 


‘anaka, i 
Energy Research Sant Tokyo). oe 1983. 32p. Ja 
nese). NTIS (US Sales Only), PC A03 Ab. ile 
Number DE84703567. 

The helium-to-helium Intermediate Heat Exchanger(IHX), 
straight-tube hexagonal modular type was designed at General 
Atomic Company(GA), which heat duty is 421 MW. For this type 
IHX, at the selection of basic design, emphasis is placed on cost re- 
duction and size reduction. Then small diameter tube size(11.1 mm), 
with wall thickness of 1.2 mm is applied to this IHX, necessary for 
the compact surface geometry. The other side, the helical-tube type 
THX was designed at JAERI, which heat duty is 25 MW. This 
paper discusses the referance design of 25 MW scale IHX, with GA 
type application. The basic feature of this type IHX is as follows. 
(1) Thermal stress is reduced, as a result of using small diameter 
and thin wall thickness tube. (2) The possible improvements can 
make for higher heat flux, because of short length tube, compare 
with helical or U-tube type. (3) The simple tube support can use 
compare with helical or U-tube type. The conclusion reached is 
that GA type IHX is about one forth compactness and one forth 
weight compare with helical tube IHX. 


568 (JAERI-M—83-151) Relaxation test of the core 
restraint band model. Kunitomi, Kazuhiko; Hishida, Makoto; 
Tanaka, Toshiyuki. (Japan Atomic Energy Research Inst., 
Tokyo). Sep 1983. 28p. (In Japanese). NTIS (US Sales 
Only), PC A03/MF AOl. File Sauber DE84703568. 

In VHTR, permanent reflectors around the core are re- 
strained by core lateral restraint structure. There are two types of 
designs about core restraint structure. The one is band type and the 
other spring type. This paper reports relaxation behavior of the 
band type core restraint structure made of SUS 304 and 2 1/4 Cr- 
Mo, and experimental correlation found between core restraint 
structure and 2 1/4 Cr-Mo specimen. By the result of this experi- 
ment, relaxation of the core restraint band was confirmed to be esti- 
mated by the 2 1/4 Cr-Mo specimen. 


569 (JAERI-M—83-153) Irradiation performance of 
coated particle fuel compact, (2). Irradiation experiments in 
JMTR capsule, 72F-6A, 72F-8A and 72F-9A, Tobita, Tsu- 
tomu; Kikuchi, Teruo; Iwamoto, Kazumi; Ikawa, Katsuichi; 
Ishimoto, Kiyoshi; Matsushima, Hideo. (Ja Atomic 
Energy Research Inst., Tokyo). Sep 1983. O4p.. (in Japa- 
nese). NTIS (US Sales Only), PC AOS5/MF AOl. File 
Number DE84703570. 

The 71F-6A, 72F-8A and 72F-9A experiments were de- 
signed as a comprehensive test of coated particle fuel compact ten- 
tatively manufactured for HTGR. The capsules were irradiated in 
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the Material Testing Reactor (JMTR) at JAERI to peak fast neu- 
tron fluences up to 2.4 x 107" (n cm™*) (E > 0.18 MeV) and to 
peak burnups up to 3.9 % FIMA for coated particle fuel. The ten- 
tative results showed that the radiation induced dimensional 
changes of fuel compacts increase with increasing neutron fluence. 
The buffer and inner high density isotropic pyrocarbon layer are 
partially damaged and amoeba effect are observed in some of the 
coated particles in 72F-9A capsule. 


570 (JAERI-M—83-170) Temperature distribution of 
the bottom structure of HENDEL T2 test section. In-core 
structure test section. Hishida, Makoto; Ioka, Ikuo. (Japan 
Atomic Mer, Research Inst., Tokyo). Nov 1983. 33p. (In 
Japanese). S (US Sales Only), PC A03/MF AOl1. File 
Number DE84703572. 

Steady state temperature distribution in the bottom structure 
of Tz test section were analyzed with 2-dimensional calculation 
models. The following features were expected as to the temperature 
distribution in the bottom structure of T2 test section. (1) The tem- 
perature distribution of the seal-plate and the support plate are 
almost uniform. (2) The temperature of the outer side of the fixed 
reflectors increases monotonously from the bottom to the top along 
the flow direction. (3) Heat loss from the bottom surface of the 
seal-plate is estimated as 10 % of the total heat loss from T2 bottom 
structure, and the one through the fixed reflector 90% of the total 
heat loss. The total heat loss is around 2.3 x 10° Kcal/h at the 
design operating conditions. (4) The circumferential temperature 
distribution on the outer surface of the fixed reflector is almost uni- 
form. (5) The side thermal insulator installed in the high tempera- 
ture plenum is very effective to lowering the temperature of the re- 
flector. 
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571 (IWGFPT—16, pp 368-382) Transient fission 
product release within UO, fuel elements during 
power cycles. Lipsett, J.J.; Hunt, C.E.L.; Hastings, I.J. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Oct 1983. NTIS (US Sales 
Only), PC Al8/MF AOl. File Number 1184900983. 
(CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

, We have measured short-lived fission product release during 
shutdown and startup transients for intact UO, fuel elements nor- 
mally operating at linear powers of 45-62 kW/m. The magnitudes 
of the transient releases are dependent on the steady state operating 
power and severity of the transient. It is inferred that the inventory 
of short-lived species at the fuel-to-sheath gap, and thus the acci- 
dent source term, could be augmented by a series of normal oper- 
ation transients. 


572 tot te ie Petes ne Fission product re- 
lease and thermal beha' ite, R.J. (Institutt for Ener- 
giteknikk, Halden (Norway). OECD Halden Reaktor Pro- 
jekt). Oct 1983. NTIS (US Sales Only), PC Al8/MF AOl1. 
File Number T184900983. (CONF- 8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident fm ~ Roskilde, Denmark (16 May 
1983). 

. Release of fission products from the fuel matrix is an impor- 
tant aspect in relation to performance and safety evaluations. Of 
particular importance fission products are the isotopes of 
iodine for radiological considerations and the isotopes of xenon and 
krypton for fuel thermal behaviour. It is believed that the main 
mechanism for fission gas release is diffusion but the magnitudes of 
the relevant diffusion coefficients, which exhibit strong temperature 
dependences, are not well established. The conductivity of the main 
gaseous fission product, xenon, is much lower than that of the fill 
gas helium and hence fission gas release may lead to a deterioration 
of the fill gas conductivity resulting in higher fuel temperatures and 
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consequently higher fission product release. The two effects, ther- 
mal response of fuel to fill gas composition and fission gas/product 
release are thus intimately connected and have been investigated in 
a number of instrumented fuel assemblies in the Haiden reactor. In 
such an assembly, the instrumentation includes fuel centre thermo- 
couples, pressure sensors and neutron detectors. In addition pins in 
the assembly may be swept, whilst at power, with various gases, for 
example Xe, He or Ar or mixtures thereof. A gamma spectrometer 
is incorporated into the gas circuit to facilitate the performance of 
on-line fission product release measurements. At various stages in 
the lifetime of the assembly thermal tests and fission product release 
measurements have been made. At low operating temperatures and 
up to moderate burn-ups, no major fuel restructuring phenomena 
have been observed and consequently the fission product release 
has remained at low level dictated by the exposed surfaces of the 
fuel. Axial gas flow measurements indicate that fuel cracking and 
irreversible relocation occurred as early as the first ramps to 
power. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 210500231, 332, 621, 622, 638, 641, 642, 
643, 644, 645, 646, 647, 655, 692, 693, 694, 695, 703, 710, 894 


mi (CONF-841105—2) Performance of metallic fuels 

in liquid-metal fast reactors. Seidel, B.R.; Walters, L.C.; 
Kittel, J.H. (Argonne National Lab., Idaho Falls, ID 
(USA); Ar; National Lab., IL (USA)). 1984. Contract 
W-31-109-ENG-38. 7p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE84014681. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

» satin: di ibid tb tue thi aia tir iaiiata ta 
come full circle. Metallic fuels are once again a viable alternative 
for fast reactors because reactor outlet temperature of interest to in- 
dustry are well within the range where metallic fuels have demon- 
strated high burnup and reliable performance. In addition, metallic 
fuel is very tolerant of off-normal events of its high thermal con- 
ductivity and fuel behavior. Futhermore, metallic fuels lend them- 
selves to compact and simplified reprocessing and refabrication 


technologies, a key feature in a new concept for deployment of fast - 


reactors called the Integral Fast Reactor (IFR). The IFR concept is 
a metallic-fueled pool reactor(s) coupled to an integral-remote re- 
processing and fabrication facility. The purpose of this paper is to 
review recent metallic fuel performance, much of which was tested 
and proven during the twenty years of EBR-II operation. 


574 (CONF-841105—5) Use of laser flow visualization 
in reactor thermal. 


techniques component -hydraulic studies. 
Oras, J.J.; Kasza, K.E. (Argonne National Lab., IL (USA)). 
1984. Contract W-31-109-ENG-38. 4p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE84014768. 

From Joint meeting of the American Nuclear Society and 
rn — Industrial Forum; Washington, DC, USA (11 Nov 
984, 

er nae se ae 
the various thermal hydraulic phenomena, i.e., thermal stratification 
flow channeling, recirculation regions, shear layers, etc., is neces- 
sary. In the liquid metal breeder reactor program, water is com- 
monly used to replace sodium in experimental testing to facilitate 
the investigations, (i.c., reduce cost and allow fluid velocity meas- 
urement or flow pattern study). After water testing, limited sodium 
tests can be conducted to validate the extrapolation of the water 
results to sodium. This paper describes a novel laser flow visualiza- 
tion technique being utilized at ANL together with various exam- 
ples of its use and plans for further development. A 3-watt argon- 
ion laser, in conjunction with a cylindrical opticallens, has been 
used to create a thin (~ 1-mm) intense plane of laser light for the 
illuminiation of various flow tracers in precisely defined regions of 
interest within a test article having windows. Both fluorescing dyes 
tuned to the wavelength of the laser light (to maximize brightness 
and sharpness of flow image) and small (< 0.038-mm, 0.0015-in. 
dia.) opaque, nearly neutrally buoyant polystyrene spheres (to 
ensure that the particles trace out the fluid motion) have been used 
as flow tracers. 
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575 (CONF-841105—7) Vertical load analysis of cylin- 
drical ACS support structures. Kennedy, J.M.; Belytschko, 
T.B. (Argonne National Lab., IL (USA); Northwestern 
Univ., Evanston, IL B ge 1984. Contract W-31-109- 
ENG-38. 8p. NTIS, PC A02/MF A0l1; GPO Dep. File 
Number D 14754. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

. A new concept in LMFBR design ACS (above-core struc- 
tures) supports which has generated some interest is to use a single 
large radius cylinder. The advantages of a single cylinder are re- 
duced cost of fabrication, increased lateral stiffness, which enhances 
seismic resistance, and easier access to the fuel. However, the per- 
formance of these support structures when submitted to vertical 
loads from the core area may be substantially different, for the 
buckling and postbuckling behavior of a cylinder differs substantial- 
ly from that of cylindrical beams. In‘this paper, a comparative anal- 
ysis of an old prototypical support by 4 columns is compared with 
a cylindrical support. It is assumed that the single cylinder replaces 
the 4. columns in the original design. The dimensions of the two de- 
signs are compared. 


576 (CONF-841105—8) Steam generator steady-state 
model for on-line data validation. Tzanos, C.P. (Argonne Na- 
tional Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 
6p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE84014753. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

. To develop an efficient algorithm ‘for on-line plant-wide data 
validation and fault identification fast running computer models that 
adequately describe the different plant processes are required. For 
example, if the data validation interval is of the order of one 
second, these models must be running faster than one second. This 
paper presents a fast running model for steady-state analysis of a 
once-through LMFBR steam generator. In computer codes like 
DSNP and SASSYS, the computation time for steady-state analysis 
of a typical once-through LMFBR steam generator is ~ 5 to 7 sec- 
onds. This time imposes excessively long validation intervals. 


877 (CONF-841105—21) Performance and design con- 
siderations yom fueled cores. Orechwa, Y.; Khalil, H.; 
Turski, R.B. ——— National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. Sp. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE8401472 

From Joint meeting of the ans Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

. To focus future metal fuel development requirements a study 
was performed to quantify the relationship between some critical 
core design parameters. The fuel studied was U-Pu-Zr alloy. Of in- 
terest are performance parameters, such as peak Pu enrichment, 
burnup swing, fast fluence, breeding ratio, and their relation to core 
parameters such as reactor size, degree of core heterogeneity, pin 
diameter, and linear heat rating. These performance parameters, 
while numericaly different from those of ceramic fuels, were found 
to exhibit the same qualitative dependence on the key design varia- 
bles. 


(CONF-841105—28) System for on-line character- 
ization of Gross, K.C.; Strain, R.V. 
(Argonne National Lab., IL (USA)). 1 Jun 1984. Contract 
W-31-109-ENG-38. . NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number D 14738. 

From Joint meeting -" the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

Several years of run-beyond-clad-breach (RBCB) testing in 
EBR-II has shown that only qualitative information may be ob- 
tained from a single delayed-neutron (DN) detection system, 
wherein a detector (or bank of detectors) is positioned at some 
fixed transit time from the core. It is the purpose of this paper to 
describe a series-detector configuration for LMFBR’s that, using a 
signal-unfolding algorithm, is essentially an equivalent recoil area 
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(ERA) meter. The ERA meter overcomes limitations in current 
monitoring systems by providing a continuous reading of several 
quantitative parameters needed to interpret the extent and severity 
of exposed fuel; it also helps in establishing shutdown limits that 
assure reactor maintainability. 


579 (HEDL-SA—3138FP) SAF: the next generation 

process for radiotoxic material in the nuclear fuel 

industry. Nyman, D.H.; Graham, R.A. ord Engineer: 
(USA); USDOE 


ing Development Lab., Richland, WA 

Richland tions Office, WA). 19 Jul 1984. Contract 
AC06-76 170. 6p. (CONF-8410110—1). NTIS, PC 
A02/MF A01; GPO . File Number DE84016634 


From HazMat/Southwest '84; Houston, TX, USA ‘1 Oct 


In 1980 the Secure Automated Fabrication (SAF) Project 
was established with the goal to design, build, and operate a remote 
process for manufacturing breeder reactor fuel pins. The SAF line 
will be housed in the Fuels and Materials Examination Facility 
(FMEF) at the Hanford site. The fabrication system and supporting 
operations are designed for computer-controlled operation from a 
centralized control room. In addition to improved worker protec- 
tion, remote and automated fuel fabrication operations will result in 
enhanced safeguards and accountability of fuel material, improved 
product quality, and increased productivity. Installation of the SAF 
line equipment has started. Qualification runs are scheduled to 
begin in 1986 with production commencing in 1987. 


1984) 


580 (JAERI-M—83-066) Code system for fast reactor 
neutronics analysis. Nakagawa, Masayuki; Abe, Junji; Sato, 
Wakaei. (Japan Atomic Energy Research Inst., Tokyo). Apr 
1983. 79p. Japanese). S (US Sales Only), PC A05/ 
MF AOl1. File Number DE84703592. 

sA code system for analysis of fast reactor neutronics has 
been developed for the purpose of handy use and error reduction. 
The JOINT code produces the input data file to be used in the neu- 
tronics calculation code and also prepares the cross section library 
file with an assigned format. The effective cross sections are saved 
in the PDS file with an unified format. At the present stage, this 
code system includes the following codes; SLAROM, ESELEMS, 
EXPANDA-G for the production of effective cross sections and 
CITATION-FBR, ANISN-JR, TWOTRAN2, PHENIX, 3DB, 
MORSE, CIPER and SNPERT. In the course of the development, 
some utility programs and service programs have been additionaly 
developed. These are used for access of PDS file, edit of the cross 
sections and graphic display. Included in this report are a descrip- 
tion of input data format of the JOINT and other programs, and of 
the function of each subroutine and utility programs. The usage of 
PDS file is also explained. In Appendix A, the input formats are 
described for the revised version of the CIPER code. 


(KFK—3683) Results of research and development 
sctivition im 1963 of the Inatitnt fucr Neutrenesphysit’ wad 


Reaktortechnik. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik). Feb 1984. 34p. (In German). NTIS (US 
Sales Only), PC A03/MF ‘Aol File Number DE84752262. 

The Institute for Neutron Physics and Reactor Technology 
treats research problems of nuclear engineering, mainly those that 
are related to the development of sodium-cooled fast breeder reac- 
tors and fusion reactor technology. The activities are in approxi- 
mately equal parts of an experimental and theoretical nature. A 
great part of the research activities is performed in co-operation 
with other institutes and industrial groups in the framework of 
projects. For the Fast Breeder Reactor Project the Institute works 
on reactor physical design and safety problems by the core of 
large-scale fast breeder reactors. Questions the conse- 
quences of accidents in lightwater reactors upon the environment 
and the population are treated as part of the Nuclear Safety 
project. The Institute contributes to the Reprocessing Project with 
theoretical investigations on the physics of the fuel cycle and by 
developing control devices for a reprocessing plant. In the frame- 
work of the Fusion Projekt the Institute is concerned with neutron 
physical and technological questions of the the breeder blanket. In- 
dependent institutional work concerns technical and physical ques- 
tions on the interaction between light ion beams of a high energy 
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density aad substances. Apart from this, investigations are carried 
out on the application of nuclear energy in the field of traffic with 
hydrogen as energy carrier. 


582 Guided waves in a circular duct containing an 
sembly of circular cylinders. Lin, W.H. (Ar jonne National 
Lab., it Journal of Sound and Vibration; 79:.No. 4, 463- 
477(1981 

An analytical scheme is provided to calculate the admissible 
acoustic propagation modes of fluid in a circular duct containing an 
assembly of circular cylinders, as might occur in gas-cooled fast 
breeder reactors and advanced gas-cooled reactors. The duct wall 
and cylinders are assumed to be stationary, and their axes are as- 
sumed to be parallel to each other. The solution to the acoustic 
wave equation is expressed in a sum of the partial fluid velocity po- 
tentials associated with each rod co-ordinate and duct co-ordinate. 
The technique of transformation of cylindrical wave functions is 
then used to solve the boundary value problem. Two kinds of 
acoustic boundary conditions are considered, acoustically hard and 
acoustically soft, respectively. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 210700616, 708 


583 (CNEN-NE—1.14) srg ag — of nuclear 
power plants. (Comissao Nacional de Nuclear de 
Brasil, Rio de Janeiro). Jan 1983. a “(a Portu > 
NTIS (Us § (US Sales Only), PC A04/MF AOl1. File 

The requirements aiming to standardize the program of nu- 
clear power plant operation reports, required by Brazilian Energy 
Commission - CNEN - to evaluate the activities related to the nu- 
clear technical safety and to the radiation protection during the 
units operational phase, are shown. 


584 (NUREG—0748-Vol.4-No.8) Operating reactors li- 
censing actions summary for August 1-31, 1984, Volume 4, 
No, 8. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Resource ement). Oct 1984. 408p. 
NTIS, PC A18/MF AO1 - GPO*. File Number T185900130. 

This document is designed to provide the management of the 
Nuclear Regulatory Commission (NRC) with an overview of li- 
censing actions dealing with operating power and nonpower reac- 
tors. 


585 (NUREG—0936-Vol.3-No.3) NRC Regulatory 
Agenda. Quarterly report, July-September 1984. Volume 3, 
No. 3. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Administration). Oct 1984. 193p. NTIS, 
PC A09/MF AO!1 - GPO*. File Number T185900195. 

The Regulatory Agenda is a quarterly compilation of all 
rules on which the NRC has proposed, or is considering action as 
well as those on which it has recently completed action, and all pe- 
titions for rulemaking which have been received and are pending 
disposition by the Commission. 


2108 Economics 


586 (CONF-840893—1) Nuclear power options viabili- 
ty study. Trauger, D.B. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 8p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE84016692. 

From 6. annual international conference on the HTGR; San 
—— CA, USA (13 Aug 1984). 

The Oak Ridge National Laboratory has chosen to assess the 
present nuclear energy situation and to evaluate new directions 
which may offer opportunity for improvement. Options for indus- 
try, regulation, and research are considered in these assessments. 
Smaller reactors (500 MW or less) were chosen for emphasis be- 
cause they have received less recent attention than larger units and 
because they fit the current lower power demand projections. They 
also offer potential for increased shop fabrication and standardiza- 
tion. Even so, larger units also must be considered since improve- 
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ments are planned and they offer economy of scale. A time scale 
has been chosen appropriate for placing of commercial orders be- 
tween the years 2000 and 2010. 


587 (TVA/OP/EN/DES—84/21) Transfer of quality 
records from construction to operations. Patton, S.L. (Ten- 
nessee Valley Authority, Knoxville (USA)). 1984. 8p. 
NTIS, PC ‘AG2/MF A01. File Number DE85900236. 

One of the largest problems which will confront nuclear 
records managers, as well as most other professionals in the nuclear 
utility industry, is the process utilized in the turnover or transfer of 
quality records from the constructor to the plant operator. TVA’s 
procedures for handling the turnover of records have evolved 
through the construction and operation of the four TVA nuclear 
plants. Within TVA the Office of Construction (CONST) fulfills 
the role of the constructor and the Office of Nuclear Power (NUC 
PR) fulfills the role of the plant operator. Management and Engi- 
neering Data Systems Branch (MEDS) within the Office of Engi- 
neering Design (EN DES) fulfills the role as coordinator between 
constructor and plant operator for the transfer of quality records. 
This paper will not address the transfer of drawings, only those 
quality records which fall into the category of inspection and test, 
general, or contract records. 


2109 Process Heat Reactors 


REFER ALSO TO CITATION(S) 210900342, 564 


588 (JAERI-M—83-104) High temperature irradiation 
facilities in JMTR for VHTR fuel development. Itami, Hiro- 
haru; Nakata, Hirokatsu; Tanaka, Isao; Yamamoto, Katsu- 
mune; Aoyama, Isao; Ikawa, Katsuichi. (Japan Atomic 
Energy Research Inst., Tokyo). Jul 1983. 19p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE84703574. 

The VHTR is required to use fuel elements of different type 
from LWR and LMFBR and also heat-resisting materials, so that 
research and development (R and D) on fuel and material are im- 
portant. In order to conduct irradiation test essential to the R and 
D, high-temperature irradiation facilities have been developed by 
JAERI. The JMTR at the Oarai Establishment has been equipped 
with a in-pile gas loop, OGL-1, a gas-sweep capsule facility and 
temperature-ramp capsules for high temperature irradiation on 
VHTR fuel samples. The present publication intends to give gener- 
al descriptions -m these high temperature irradiation facilities. 


589 (PB—84-213370) Human reliability analysis using 
event trees. Heslinga, G. (Keuring van Electrotechnische 
Materialen N. Lt Arnhem (Netherlands)). 1983. 3lp. NTIS, 
PC E04/MF E0 

Pub. in el Scientific and Technical Reports, Vol. 1, No. 
3, p. 19-44 (1983). 

The shut-down procedure of a technologically complex in- 
stailation as a nuclear power plant consists of a lot of human ac- 
tions, some of which have to be performed several times. The pro- 
cedure is regarded as a chain of modules of specific actions, some 
of which are analyzed separately. The analysis is carried out by 
making a Human Reliability Analysis event tree (HRA event tree) 
of each action, breaking down each action into small elementary 
steps. The application of event trees in human reliability analysis 
implies more difficulties than in the case of technical systems where 
event trees were mainly used until now. The most important reason 
is that the operator is able to recover a wrong performance; 
memory influences play a significant role. In this study these diffi- 
culties are dealt with theoretically. The following conclusions can 
be drawn: in principle event trees may be used in human reliability 
analysis; although in practice the operator will recover his fault 
partly, theoretically this can be described as starting the whole 
event tree again; compact formulas have been derived, by which 
the probability of reaching a specific failure consequence on passing 
through the HRA event tree after several times of recovery is to be 
calculated. 
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(IWGFPT—16, pp — Boildown modelling 
von a 1-D combined thermal analysis of coolant and fuel rod. 
Nijsing, R. (Commission of the European Communities, 
Ispra (Italy). Joint Research Centre). Oct 1983. NTIS (US 
Sales Only), PC Al8/MF AO1. File Number T1I84900983. 
(CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

The thermal hydraulic computation methods outlined in this 
paper represent a broad and flexible numerical framework for one 
dimensional analysis of core transients which is at the basis of the 
THERF code under development at JRC, Ispra. Because of its ac- 
curacy and high speed of computation the method is ideally suited 
for analysing the slow transients typical for postulated TMI-type 
core uncovery situations. Planned development work is aimed at 
making the method applicable for analysing reflood situations. This 
requires the introduction of a moving mesh for fuel rod conduction 
in those control volume elements where steep axial temperature 
gradients prevail. It is the intention to apply THERF in the future 
for extensive parameter studies and for further physical model de- 
velopment respectively validations profiting from the large experi- 
mental data base already available world wide. 


591 (JAERI-M—83-100) Measurement of reactivity 
effect for iron plate reflector in light-water moderated low en- 
riched UO, lattices. Murakami, Kiyonobu; Suzaki, Takenori; 
Hirose, Hideyuki. (Japan Atomic Energy Research Inst., 
Tokyo). Jul 1983. 22p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84703533. 

Critical experiments were performed by using the Tank-type 
Critical Assembly (TCA) to evaluate the reactivity effect of a 
system consisting of an iron plate reflector close to light-water 
moderated rectangler fuel lattices, which consisted of 2.6 w/o UO: 
fuel rods. Thickness of the iron plate reflector and distance between 
the iron reflector and core was changed parametrically. In the ex- 
periment, critical water levels were obtained in case of changing 
the thickness of the iron reflector from 0 to 60 mm, and the dis- 
tance between the core and the iron reflector from C to 120 mm for 
the lattice of water to fuel volume ratio of 3.0 and 1.5. The reactiv- 
ity effect of a cadmium neutron absorber plate inserted between the 
core and the iron reflector was measured for a lattice of which 
volume ratio was 1.5. The critical water level increased to the 
change of the thickness of iron reflector from 0 to 15 mm, howev- 
er, the water level decreased monotonously for the thickness larger 
than 15 mm. The reactivity effect of iron reflector was increased 
monotonously depending on the increment of the thickness, when a 
cadmium neutron absorber plate was located between the lattice 
and the iron reflector. The maximum reactivity effect was obtained 
when the distance between the lattice surface to the iron reflector 
was 3 cm, and the reactivity effect was larger than that of water 
reflector. 


592 (JAERI-M—83-142) Analysis of shielding bench- 
mark problems using the Monte Carlo codes MORSE-CG, 
Ueki, Kotaro; Hayashi, Katsumi; Kinno, Masaharu; Tsuji, 
Masatoshi; Taniuchi, Hiroaki; Narita, Hideo; Nagase, Shini- 
chiro; Sekine, Keiji; Sasamoto, Nobuo. “ gx 
Energy Research Inst., Tokyo). Sep 1983. Jai 
nese). MTIS (US Sales Only), PC A04, * AL. ile 
Number DE84703535. 

Many Monte Carlo codes have been developed and available 
now, among which the MORSE-CG code is one of the most expe- 
rienced ones. We selected the MORSE code to analyze several 
benchmark problems. The pertinent Monte Carlo parameters and 
estimations are proposed for obtaining a good result by the 
MORSE. Also, extended directions for use of the MORSE is ob- 
tained and described by citing exampies of application. The follow- 
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ing six shielding experiments were employed as benchmark prob- 
lems. I. Neutron streaming through a slit in the JRR-4 reactor. II. 
Neutron streaming through a duct in the JRR-4 reactor. III. Neu- 
tron streaming through a two-bend duct in the ETNA facility. IV. 
Neutron spectra penetrating a thick iron slab at the WINFRITH. 
V. 14-MeV-neutron streaming and deep penetration at the ORNL. 
VI. Dose rate distributions around a spent fuel shipping cask at the 
CRIEPI (Central Research Institute of Electric Power Industry). 


593 seg yo Mt Analysis of reactor 
experiments at a heterogeneous fast critical assembly (ZPPR- 
7A). Osugi, Toshitaka; berg Bem: Hiroyuki; Shukuya, Hir- 

oyuki. (Japan Atomic Soe) NES (US Ss Inst., Tokyo). oy 
1983. 73p. Pan Japan S (US Sales Only), PC A04. 
MF AOl1. File Seauber bes4703996 

The principal purpose of the present study is to investigate 

sensitivities to approximations for both the multigroup cross-section 
generation and the reactor calculation to predict physics properties 
of heterogeneous fast reactor cores. The investigation has been 
made by analysing the physics measurements at ZPPR-7A which is 
a benchmark heterogeneous core for the Clinch River Breeder Re- 
actor. The SLAROM code was used to generate 18 group con- 
stants from the JFS-3-J2 70-group cross-section set, which account- 
ed for resonance and spatial self-shielding effects in the plates. The 
standard method of calculating integral parameters included, (1) use 
of group constant set collapsed by treating each drawer type in an 
infinite medium of identical drawers and (2) use of diffusion theory 
in R-Z geometry. Because of the complex internal geometry of the 
heterogeneous core, a number of refinements in method were inves- 
tigated. These included use of group constants from coupled core- 
blanket drawers, transport theory, directional diffusion coefficients 
and three-dimensional diffusion theory. The impact of these refine- 
ments is discussed in the present paper. 
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REFER ALSO TO CITATION(S) 220200963, 1026 


594 (CONF-841105—11) New rheological model for 
concrete structural analysis. Chern, J.C. (Argonne National 
Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 6p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE84014743. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, Long time deformation is of interest in estimating stresses of 
the prestressed concrete reactor vessel, in predicting cracking due 
to shrinkage or thermal dilatation, and in the design of leak-tight 
structures. Many interacting influences exist among creep, shrink- 
age and cracking for concrete. An interaction which researchers 
have long observed, is that at simultaneous drying and loading, the 
deformation of a concrete structure under the combined effect is 
larger than the sum of the shrinkage deformation of the structure at 
no load and the deformation of the sealed structure. The excess de- 
formation due to the difference between observed test data and 
conventional analysis is regarded as the Pickett Effect. A constitu- 
tive relation explaining the Pickett Effect and other similar super- 
position problems, which includes creep, shrinkage (or thermal dila- 
tion), cracking, aging was developed with an efficient time-step nu- 
merical algorithm. The total deformation in the analysis is the sum 
of strain due to elastic deformation and creep, cracking and shrink- 
age with thermal dilatation. Instead of a sudden stress reduction to 
zero after the attainment of the strength limit, the gradual strain- 
softening of concrete (a gradual decline of stress at increasing 
strain) is considered. 


(DOE/ER/12075—2TR) Hydrodynamics of single- 
ped two-phase flow in inclined rod arrays. Ebeling-Koning, 
D.B.; Todreas, N.E. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Nuclear nite be nh 1983. 
Contract AC02-82ER12075. 361p. S, PC Al6, AOl; 
GPO Dep. File Number DE84005185. 

Thesis. 
Required inputs for thermal-hydraulic codes are constitutive 
relations for fluid-solid flow resistance, in single-phase flow, and in- 
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terfacial momentum exchange (relative phase motion), in two-phase 
flow. An inclined rod array air-water experiment was constructed 
to study the hydrodynamics of multidimensional porous medium 
flow in rod arrays. Velocities, pressures, and bubble distributions 
were measured in square rod arrays of P/d = 1.5, at 0, 30, 45, and 
90 degree inclinations to the vertical flow direction. Constitutive 
models for single-phase flow resistance are reviewed, new compre- 
hensive models developed, and an assessment with previously pub- 
lished and new data made. The principle of superimposing one-di- 
mensional correlations proves successful for turbulent single-phase 
inclined flow. For bubbly two-phase incline flow a new flow sepa- 
ration phenomena was observed and modeled. A two-region liquid 
velocity model is developed to explain the experimentally observed 
phenomena. Fundamental data for bubbles rising in rod arrays were 
also taken. 


596 (EPRI-NP—3611) Key valves prioritization study. 
Final report. Riddington, J.W. (Burns and Roe, Inc., Rich- 
land, WA (USA)). Oct 1984. 122p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303. File Number 
1185920061. 

Key valves, installed in nuclear power plants, are those 
valves in which a malfunction can result in a shut down, in a re- 
duction in power generation level, or in the extension of planned 
outages. Over two thousand Licensee Event Reports (LERs) are 
evaluated to identify the valve failure events which affected nuclear 
plant availability. Other data reporting systems are used to supple- 
ment the information collected for each event. A data base is estab- 
lished comprising 102 key valve failure events that are identified as 
the principal case of lost plant availability. 


597 (EPRI-NP—3657) Numerical analysis of two- 
phase flow in networks. Final report. Porsching, T.A. (Pitts- 
burgh Univ., PA (USA). Inst. for Computational Mathemat- 
ics and Applications). Sep 1984. 115p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303. File Number 
T185920088. 

Many computer programs that simulate the thermal and hy- 
draulic behavoir of LWR systems employ network models of ho- 
mogeneous or two-fluid two-phase flow. Part I of this report docu- 
ments a new numerical for such homogeneous models. The tech- 
nique is based on the Dual Variable Method developed under a 
previous EPRI Reseach Project. The analysis shows that the new 
method is both robust and efficient. A set of three numerical simu- 
lations involving a fast transient, a slow transient and a phase 
boundary crossing support the analysis. Part II presents a systemat- 
ic derivation of a two-fluid network model that exactly conserves 
the mass and total energy of the moisture in the network. Two nu- 
merical examples are presented to illustrate its use. 


598 (EPRI-NP—3714) Maeno of eccentric mount- 
ings and elastomer resistance in main coolant pump face seals. 
Wensel, R.G.; Metcalfe, R. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Oct 1984. 6lp. Research Reports Center, P.O. Box 50490, 
Palo Alto, CA 94303 $10.00. File Number T185920060. 

Laboratory studies of main coolant pump seals identified 
ways in which secondary seal resistance and flange sleeve eccen- 
tricity impair sealing. In addition to quantifying the effects of both 
characteristics, the report evaluates elastomer seal configurations, 
shaft materials, and surface finishes and provides machining and po- 
lishing specifications. 


(INIS-mf—8881, pp vp) State of experience in the 
cpuiiendiuen a-te-chddh- enue 05 UE © 3 tor eheeahamente 
and components of nuclear power-stations. Piehl, K.H. (Thys- 
sen Henrichshuette A.G., Hattingen (Germany, F.R.)). 1983. 
(In German). NTIS (US Sales Only), PC A22/MF AO1. 
File Number T184780610. (CONF-8310224—). 

From MPA seminar on safety of light water reactor pressure 
vessels; ne F.R. Germany (13 Oct 1983). 

Summarising this article, one can say that the TSB 370/15 

MnNi 6 3 material, which we first introduced as material for the 

construction of safety containments in 1976, has quickly proved 

itself in practice. The material, whose yield and strength values are 
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in the same region as those of St E 36 standard structural steel, has 
great toughness. This applies both for the untreated basic material 
and for material conditions due to machining, such as, for example, 
heat effect zones formed by welding and after stress relieving. One 
does expect any cracks to be formed in the heat effect zones after 
stress relieving, even in very unfavourable ing conditions 
and residual stresses. The great embrittlement safety of this material 
in the range of the intended temperatures of use was demonstrated 
by large plate experiments with weld seams, which had artificial 


(NUREG/CR—3788-Vol.1) Structural integrity of 
components: Seenyeer 


ates, MD (USA)). see 1984. 111p. NTIS, PC 
A06/MF- AOl - GPO* $4.75. File Number T185900106. 

This program consists of engineering and research in frac- 
ture, fatigue and radiation sensitivity of nuclear structural steels and 
weldments and addresses many of the key uncertainties in the 
margin of safety in operating nuclear plants. All tasks are integrated 
to focus on structural integrity of LWR pressure boundary compo- 
nents. The approach centers on an experimental characterization of 
nuclear grade steels and an assessment of fracture and fatigue be- 
havior under conditions of a nuclear environment, so investigation 
of irradiated materials is a key element of each task. Experimental 
studies are supported by analytical models and investigation of the 
mechanisms responsible for the observed behavior. Data developed 
in the program will provide the basis for recommendations for the 
ASME Boiler and Pressure Vessel Code and ASTM test methods, 
and revisions to NRC Guides. 


601 (NUREG/CR—3811) Alternate procedures for the 
seismic analysis of multiply supported piping systems. Su- 
budhi, M.; Bezler, P.; Wang, Y.K.; Alforque, R. (Brookha- 
ven National Lab., Upton, NY (USA)). Aug 1984. Contract 
AC02-76CH00016. 326p. (BNL-NUREG—51773). NTIS, 
PC A15/MF AOI - GPO. File Number TI85001457. 

Independent support motion methodologies have been used 
to analyse piping systems subjected to multiple support excitations. 
Methods to compute both the dynamic and pseudo-static compo- 
nents of response were investigated. In order to formulate a general 
procedure for predicting seismic response, a sample of six piping 
systems, two of which were subjected to thirty-three earthquakes, 
were analyzed. The dynamic component of response was evaluated 
considering fourteen variations of the combination sequence and 
procedure between modes, directions and support groups. The 
pseudo-static component of response was predicted using, five dif- 
ferent methods consituting nine different cases. In addition, a com- 
bination procedure between the two response components was de- 
veloped in order to obtain the total seismic response. The study 
also provides a comparison of the above results with time history 
results as well as with results developed using the current SRP 
methodology. Recommendations the use of independent 
support motion methods in the evaluation of piping response are in- 
cluded. 


Bending and twisting of pipes with strain harden- 
ene J.H.; Lau, T.T. (Sandia National Laboratory, Al- 
buquerque, NM). Journal of Pressure Vessel Teehnolenc ” 106: 
No. 2, 188-195(May 1984). 

A closed-form solution is presented for the small deforma- 
tion analysis of a straight thin-walled circular cylinder. Dimension- 
less interaction curves and charts which relate the variables, bend- 
ing moment, curvature, maximum effective strain, twisting moment, 
and shear strain are also provided for engineering practice conven- 
ience. The average stress-strain diagram of the cylinder is described 
by two straight lines. The result is not only a good approximation 
of a wide class of piping materials, but also provides a standard tool 
for estimating the accuracy of different direct schemes such as nu- 
merical integration, finite-difference, and finite-element methods. 


603 The issue of CILRT duration, Dougan, J.R. (Oak 
Ridge National Laboratory, Box X, Oak Rid, ge, TN 37830). 
Transactions of the American Nuclear Society, Supplement; 44: 
No. SUP. 1, 33-44(Aug 1983). (CONF-830818—) 
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From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 ins 1983). 
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REFER ALSO TO CITATION(S) 220300590, 662 


(IWGFPT—16, pp 98-110) Pre-test prediction and 
fuel rod ballooning in MT-3 LOCA 


experimen 
Horwood, R.A.; Healey, T. (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). Oct 1983. 
NTIS (US Sales Only), PC A1l8/MF A0Ol. File Number 
T184900983. (CONF- 8305155—Summ.). 
From 4. on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983 
‘ The USNRC and the UKAEA have jointly funded a series 
of in-pile LOCA simulation experiments in the Canadian NRU re- 
actor in order to secure further information on the thermal hydrau- 
lic and clad deformation response of PWR fuel rod bundles. Test 
MT-3 in the series was performed using reflood rate and rod inter- 
nal pressure conditions specified by the UK nuclear industry. The 
parameters were selected to ensure the development of a near-iso- 
thermal clad temperature history during which Zircaloy was re- 
quired to balloon and rupture near the alpha to (alpha + beta) 
phase transition. Specification of the reflood rate conditions was as- 
sisted by the performance of a precursor test on an unpressurised 
rod bundle and by complementary application of thermal hydraulic 
analyses. Identification of the rod internal pressure needed to cause 
ballooning and rupture was achieved using a creep deformation 
model, BALLOON, in conjunction with the clad thermal history 
defined by the prior thermal hydraulic test. This paper presents the 
basis of the BALLOON analysis and describes its application in cal- 
culating the fill gas pressure for MT-3 rods, their axial ballooning 
profile and the clad temperature at peak radial strain elevations. 


(IWGFPT—16, Pilg Bs 175-187) a oo 
~ 4 experiments vere fuel damage conditions. 
fetes, P. (Kernforechungeentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Material- und Festkoerperfors- 
chung). Oct 1983. NTIS (US Sales Only), PC A18/MF 
AO01. File Number 184900983. (CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident anion Roskilde, Denmark (16 May 
1983). 

) Chemical interactions between UO: fuel and Zircaloy-4 clad- 
ding up to the melting point of Zircaloy (Zry) are described. Out- 
of-pile UO:/Zircaloy reaction experiments have been performed to 
investigate the chemical interaction behavior under possible severe 
fuel damage conditions (very high temperatures and external over- 
pressure). The tests have been conducted in inert gas (1 to 80 bar) 
with 10-cm-long Zircaloy cladding specimens filled with UO: pel- 
lets. The annealing temperature varied between 1000 and 1700 deg. 
C and the annealing period between 1 and 150 min. The extent of 
the chemical reaction depends decisively on whether or not good 
contact between UO, and Zircaloy has been established. If solid 
contact exists, Zircaloy reduces the UOz to form oxygen-stabilized 
a-Zr(O) and uranium metal. The uranium reacts with Zircaloy to 
form a (U,Zr) alloy rich in uranium. The (U,Zr) alloy, which is 
liquid above approx. 1150 deg. C, lies between two a-Zr(O) layers. 
The UO:/Zircaloy reaction obeys a parabolic rate law. The degree 
of chemical interaction is determined by the extent of oxygen diffu- 
sion into the cladding, and hence by the time and temperature. The 
affinity of Zirconium for oxygen, which results in an oxygen gradi- 
ent across the cladding, is the driving force for the reaction. The 
growth of the reaction layers can be represented in an Arrhenius 
diagram. The UO2/Zry-4 reaction occurs as rapidly as the steam/ 
Zry-4 reaction above about 1100 deg. C. The extent of the interac- 
tion is independent of external pressure above about 10 bar at 1400 
deg. C and 5 bar at 1700 deg. C. The maximum measured oxygen 
content of the cladding is approx. 6wt.%. Up to approx. 9 volume 
% of the UO: can be chemically dissolved by the zircaloy. In an 
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actual fuel rod, complete release of the fission products in this 
region of the fuel must therefore be assumed. 


606 (IWGFPT— 16, PP —— Comprehensive 
entation of extended ag ay oxidation results (600- 
1600 deg. C). Leistikow, S moe G; Bae Berg, H.V. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. Ganon, F.R.). 
Inst. fuer Material- und aay or ay ony ay = 
Gon of Metallurgy, Atomic Energy 

t)). Oct 1983. NTIS (US Sales aly, PC AI Al8/ 
MF” bot File Number 1184900983. (CONF-8305155— 
Summ.). 


Reiss eiemibllt-aaitiie on water reactor fuel safety in 
off-normal and accident come Roskilde, Denmark (16 May 
1983). 

, The results of a detailed analysis of the long-term and high- 
temperature oxidation behaviour of Zircaloy-4 in steam (600-1600 
deg. C) may be summarized as follows: During an introductory 
phase of “normal” oxidation up to about 30 min, an adherent oxide 
layer was formed. More specifically: a cubic rate law governed the 
reaction kinetics from 600 to 1000 deg. C; a parabolic rate law ap- 
plied from 1000 to 1600 deg. C. After an extended exposure for up 
to 25 hours, three individual types of oxidation behaviour were ap- 
parent: from 600 to 800 deg. C and at 1000 deg. C, a transition 
from cubic or parabolic to a linear oxidation rate resulted from 
oxide scale cracking, the so-called breakaway effect; from 850 to 
950 deg. C, that is in the two-phase (a+ )-Zr region, a change 
from cubic to parabolic oxidation was caused by a moderate break- 
away effect; at and above 1050 deg. C, no change in rate law to- 
wards an accelerated oxidation was detected. The oxide scales re- 
mained adherent and protective during the whole exposure. At 
temperatures above 1500 deg. C increased parabolic oxidation rates 
result from formation of cubic oxide below the modifica- 
tion. The Baker-Just correlation may be used to describe the oxida- 
tion kinetics in this temperature range. The application of these re- 
sults to severe core damage analysis is given, when under accident 
conditions flowing steam is present. In the case of limited steam 
supply and/or presence of steam/hydrogen mixtures oxidation ki- 
netics can be different and superimposed by effects of hydrogen to 
the integrity of the cladding. 


607 (IWGFPT—16, pp 294-302) Japanese fuel ar 
studies under off-normal and accident conditions. Mishima, Y. 
(Tokyo Univ. (Japan)). Oct 1983. NTIS (US Sales Only), 
PC A18/MF AOl. File Number 1184900983. (CONF- 
8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

D At the beginning of our safety-oriented fuel study in Japan in 
1960, the interest was directed to the fuel behavior under severe ac- 
cident conditions such as LOCA, and valuable information has been 
obtained, which was effectively reflected to the Japanese ECCS 
Criteria. The experimental study in LOCA, however, is decided not 
to be planned further as we believe we can get satisfying informa- 
tion in the fuel behavior in LOCA through the experiments hither- 
to conducted and now going on. The important results of our past 
studies on fuel behavior at abnormal reactor conditions will be de- 
scribed in he following chapters, with a special emphasis on the 
latest results from the NSRR (Nuclear Safety Research Reactor.) 


(IWGFPT—16, pp S133 Risoe Fission Gas 


Project. Knudsen, P.; er, C.; lsen, H.; Misfeldt, I.; 

Mogensen, M. (Risoe National Lab., Roskilde (Denmark). 
Oct 1983. NTIS (US Sales Only), PC A18/MF AO1. File 
Number T184900983. (CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

, The RISOE Fission Gas Project has provided experimental 
data on fission gas release (FGR) from high-burnup water reactor 
fuel. The data are well-characterized with respect to pre-irradiation 
measurement, irradiation and post-irradiation examination, thus ena- 
bling their use in fuel performance code validation. The experimen- 
tal data were obtained with 12 Zircaloy-clad UO: pellet fuel pins, 
irradiated to burnups in the range 27,000-36,000 MWD/tU (pin av- 
erage, peak pellet 43,700 MWD/tU). Most of the fuel pins were 
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subjected to short-term reirradiations at increased power levels 
(“bump testing”), in order to simulate postulated power increases 
late in life. The 11 bump tests covered a range of bump terminal 
levels (BTL) of 301-434 W/cm (peak pellet), with hold time of 24 h 
except for one test at 72 h. The axial power shape during the bump 
testing differed from the base irradiation, thus each bump test was 
in fact a whole series of experiments with a range of BTLs. The 
integral pin FGR resulting from the bump testing was in the range 
0-16%, increasing with BTL above 375 W/cm (peak pellet). Owing 
to the form of the axial power distributions, local release data were 
emphasized in the project, some of the observations being: (a) FG 
and Cs-137 releases seemed to correlate with local BTL as well as 
axial and radial position, and to do so in a similar manner; at the 
highest local BTL investigated (414 W/cm), local FGR had appar- 
ently saturated at 40% within 24 h; (b) the local releases increased 
with local BTL above 350 W/cm; (c) bump testing to about 414 
W/cm virtually emptied the central region of the fuel for FG and 
Cs-137; (d) the release measurements and the ceramographic obser- 
vations for the bump test with 72 h hold time suggest that this 
longer time may have given more local release for the lower local 
BTLs. 


(JAERI-M—83-051) Statistical approach to defec- 
tive SiC fraction of coated fuel particles. Ogawa, Toru; 
Ikawa, Katsuichi. (Japan Atomic Energy Research Inst., 
Tokyo). Mar 1983. eg (In Japanese). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84703566. 

As-manufactured defective SiC fractions (phi’) of nine 
groups of coated fuel particles, which were produced on an experi- 
mental basis in 1975-1981, were measured by the burn-leach tech- 
niques. Six out of seven groups conforming to the present specifica- 
tion showed phi’ less than 1 x 10~* with 95% confidence. And 
there was no significant increase in phi’ of those particles by fuel 
compact fabrication. Third-layer crushing strength measurements 
were also performed; a simple model for predicting phi’ from the 
particle size data was proposed on the basis of Weibull statistics of 
the third-layer crushirg strength. Besides, possible means of reduc- 
ing phi’ such as the change of size specification were discussed in 
view of the model. 


610 (JAERI-M—83-133) Evaluation method of the 
local linear heat rate for LWR fuel experiments in JMTR. 
OWL-1 irradiation-hole. Kawamura, Hiroshi; Nagaoka, Yo- 
shiharu; Komukai, Bunsaku; Niimi, Motoji; Ando, Hiroei. 
(Japan — Energy Research Inst., Tokyo). ee 1983. 
32p. (In Japanese). NTIS (US Sales ‘Only), PC A03/MF 
AO1. File Number DE84703534. 

The LWR fuels have been irradiated at the various irradia- 
tion-holes in JMTR, and we have been making the efforts to get 
the local linear heat rate of the fuel rod more accurately and more 
easily. In this report, we studied the method to estimate the local 
linear heat rate of each fuel rod in the fuel rod assembly (79LF-39J) 
irradiated at the water loop OWL-1 irradiation-hole. For this study, 
we made the experiment at the JMTR critical facility (JMTRC) by 
the Dy activation method. As the new try, we compared the result 
of the three dimensional calculation with the result of the JMTRC 
experiment about the axial thermal neutron flux distribution factor 
(Fz) which is necessary to estimate the local linear heat rate and is 
liable to vary during the JMTR power-up. As both agreed very 
well, it was established that the Fz could be estimated by the three 
dimensional calculation. Furthermore, we report the heat genera- 
tion ratio (FH) and the axial thermal neutron flux distribution of 
each fuel rod. 


611 (JAERI-M—83-136) Equipment for manufacture 
of uranium-plutonium mixed carbide fuel pins. Sasayama, 
Suzuki, Yasufumi; Watanabe, Hitoshi; Handa, 
Atomic Energy Research Inst., Tokyo). Sep 
Japanese). NTIS (US Sales Only), PC A03/ 

MF AOI. File Number DE84703573. 

The equipment for manufacturing fuel pins, which is necce- 
sary for irradiation tests of uranium-plutonium mixed carbide fuels, 
has been provided. This equipment is composed of a centerless 
grinder, an apparatus for loading fuel pellets and endplugs into 
cladding tubes, a TIG-welder, an apparatus for decontamination of 





22 NUCLEAR REACTOR TECHNOLOGY 
2203 Fuel Elements 


welded fuel pins, and so on. Most of them are installed into glove- 
boxes, in order to prevent the workers from plutonium contamina- 
tion. The maximum size of the pins manufactured by the equipment 
is 15 mm in radius and 600 mm in length. In this report, design, 
construction, and ability of the equipment for the manufacture of 
carbide fuel pins are described. 


612 (JAERI-M—83-167) Thermal stress analysis on 

the graphite block of the fuel element for OGL-1 irradiation. 
Minato, Kazuo; Fukuda, Kousaku; Kobayashi, Fumiaki; 
Ikawa, Katsuichi. (Japan Atomic Energy Research Inst., 
Tokyo). Oct 1983. 28p. (In Japanese). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE84703571. 

Thermal stress distribution in the graphite block of the single 
fuel rod type element for OGL-1 irradiation was calculated. The 
purpose of the present study was to confirm a mechanical integrity 
of the graphite block during irradiation. The analysis was per- 
formed using the irradiation temperature data measured in the 6th 
OGL-1 fuel element. Physical properties of graphite used here were 
those of the IG-11 graphite, from which the block was machined. 
It was found from the analysis that both maximum tensile stress and 
maximum compressive stress increased with fast neutron fluence be- 
cause physical properties of the graphite change with fast neutron 
fluence. Calculated maximum iensile stress and maximum compres- 
sive stress were smaller than the permissible stresses, respectively, 
when a diameter of a hole for the tie rod was 8 mm or 9 mm and 
fast neutron fluence was 3 x 107° n/cm2? It was, therefore, conclud- 
ed that the graphite block of the single fuel rod type element was 
stable against thermal stress even in the case of the longest irradia- 
tion time among the planned OGL-1 irradiation tests. 


613 Improved model for fission behavior in nu- 


clear fuel under normal and accident conditions. Rest, J. (Ar- 
gonne National Lab., IL). Journal of Nuclear Materials; 120: 
No. 2/3, 195-212(Apr 1984). 


A theoretical model for the prediction of the behavior of the 
gaseous and volatile fission products in nuclear fuels under normal 
and transient conditions has undergone substantial improvements. 
The major improvements have been in the atomistic and bubble dif- 
fusive flow models, in the models for the behavior of gas bubbles 
on grain surfaces, and in the model for iodine solubility. The theory 
has received extensive verification over a wide range of fuel operat- 
ing conditions, and can be regarded as a state-of-the-art model 
based on our current level of understanding of fission product be- 
havior. Because of existing uncertainties in both materials properties 
and mechanisms of fission product reponse, any verified mechanis- 
tic description of fission product release entails assumptions in these 
areas. The diffusivity of fission gas bubbles during transient condi- 
tions, the effect of irradiation induced grain boundary gas-atom re- 
solution on intragranular diffusive flow rates, and the effect of 
iodine solubility on iodine release rates are aspects of fission prod- 
uct behavior that are currently clouded with uncertainty. The as- 
sumptions that have been made in the theory have been evaluated 
and are discussed in relation to the model verification, uncertainties 
in the existing data base, and other theoretical description of fission 
product behavior. 37 references. 


2204 Control Systems 


(BMI—1984-036) Investigation of reactor incident 
reports with regard to human malfunctions as far as these had 
an effect on the incident history. Hoffmann, E. (Bundesmin- 
isterium des Innern, Bonn (Germany, F.R.); Bochum Univ. 
(Germany, F.R.). Lehrstuhl fuer agar: 2 Apr 1984. 
218p. (In German). NTIS (US Sales Only), PC A10/MF 
AOL File Number DE84752126. 

The study has the aim to examine by means of a human fail- 
ure analysis the operation of a nuclear power plant with regard to 
its weak points, in order to deduce by this starting-points for oper- 
ational improvements. Contrary to most studies published on this 
subject and which are often based on free-hand hypotheses and 
plausibility studies here, the experience gained in the operation is 
systematically examined with regard to human malfunction and 
their deeper causes, ie. on the experience which was founded on 
some 1,000 collected reports on incidents. 66 references. 
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615 (BMI—1984-037) Case studies on the feasibility of 
the transient analysis system STAR in German nuclear power 
plants. Buettner, W.E.; Felkel, L.; "4 A. (Bundesminis- 
terium des Innern, Bonn (Germany, F .R.); Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). 
Apr 1984. 56p. (In German). (GRS-A—851). NTIS (US 
Sales Only), PC A04/MF AOl1. File Number DE84752120. 

On the basis of disturbances which actually have occurred in 
German nuclear power plants a case-study has been performed to 
evaluate the feasibility of the computer-based disturbance analysis 
system STAR. By means of a compact plant simulator the disturb- 
ances collected have been remodelled and analysed, on-line, with 
the disturbance analysis system STAR. In the last phase of the 
project experiments have been performed with reactor operators to 
get their reaction to, and opinion on, computer based-operator aids. 


616 (BMI—1984-038) User's manual for the computer- 
aided plant transient data compilation. Langenbuch, S.; Gill, 
R.; Lerchl, G.; Schwaiger, R.; Voggenberger, T. (Bundes- 
ministerium des Innern, Bonn (Germany, F.R.); Gesellschaft 
fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, 
F. “ )). Ba 1984. 90p. (In German). (GRS-A—931). NTIS 

Sales Only), PC AOS/MF AOl. File Number 
SE847s21 19. 

The objective of this project is the compilation of data for 
nuclear power plants needed for transient analyses. The concept 
has already been described. This user’s manual gives a detailed de- 
scription of all functions of the dialogue system that supports data 
acquisition and retrieval. 


617 (CONF-841105—13) Reactor transient control in 
support of PFR/TREAT TUCOP experiments. Burrows, 
D.R.; Larsen, G.R.; Harrison, L.J. (Argonne National Lab., 
IL (USA)). 1984. Contract W-31-109-ENG-38. 6p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE84014748. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

‘ Unique energy deposition and experiment control require- 
ments posed bythe PFR/TREAT series of transient undercooling/ 
overpower (TUCOP) experiments resulted in equally unique 
TREAT reactor operations. New reactor control computer algo- 
rithms were written and used with the TREAT reactor control 
computer system to perform such functions as early power burst 
generation (based on test train flow conditions), burst generation 
produced by a step insertion of reactivity following a controlled 
power ramp, and shutdown (SCRAM) initiators based on both test 
train conditions and energy deposition. Specialized hardware was 
constructed to simulate test train inputs to the control computer 
system so that computer algorithms could be tested in real time 
without irradiating the experiment. 


618 (EPRI-NP—3595) DASS: a decision aid integrat- 
ing the safety parameter display system and emergency func- 
tional recovery procedures. Final report. (Combustion Engi- 

neering, Inc., Windsor, CT (USA). Power Systems Group). 
Aug 1984. 223p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number TI85920014. 

Using a stand-alone developmental test-bed consisting of a 
minicomputer and a high-resolution colorgraphics computer, dis- 
plays and supporting software incorporating advanced on-line deci- 
sion-aid concepts were developed and evaluated. The advanced 

ts embodied in displays designed for the operating crew of a 
PWR plant include: (1) an integrated display format which supports 
a top-down approach to problem detection, recovery planning, and 
control; (2) introduction of nonobservable plant parameters derived 
from first principles mass and energy balances as part of the dis- 
played information; and (3) systematic processing and display of 
key success path (plant safety system) attributes. The prototype 
system, referred to as the PWR-DASS (Disturbance Analysis and 
Surveillance System), consists of 18 displays targeted for principal 
use by the control room systems manager. PWR-DASS was con- 
ceived to fulfill an operational void not fully supported by safety 
parameter display systems or reformulated emergency procedure 
guidelines. 
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619 (HEDL-SA—3081) Man-machine enhancements to 
existing FFTF control panels. Miller, E.M. (Hanford Engi: 
neering Development Lab., Richland, WA (USA)). 3 Apr 
1984. Contract AC06-76FF02170. 6p. (CONF- 3410991). 
NTIS, PC A02/MF A0i; GPO Dep. File Number 
DE84013947. 

From Human Factors Society annual meeting; San Antonio, 
TX, USA (22 Oct 1984). 

FFTF Project enhanced existing control panels with tape 
and labels to mitigate operator problems and to incorporate the 
guidance of NUREG-0700. The enhancements grouped displays 
and controls into meaningful units and labelled controls and dis- 
plays to facilitate their identification and efficient use. The enhance- 
ments were inexpensive and well received by the facility's oper- 
ations staff. 


(JAERI-M—83-191) Discussion on control algo- 
rithm of constant outlet gas temperature of flow regulation 
region from a view point of VHTR operation. Suzuki, 
Katsuo; Shimazaki, Junya. (Japan Atomic Energy Research 
Inst., Tokyo). Nov 1983. 25p. (In Japanese). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84703537. 

This report presents a method of adjusting orifice valves 
equipped on the top reflector of the core. These orifice valves are 
needed to regulate coolant flow rate for a constant gas temperature 
at the outlet of flow regulation region. Only measuring coolant gas 
temperature at each region is required for the above method. The 
following results are obtained from discussion. (1) Basic equation is 
derived which should be satisfied with the orifice adjustment incre- 
ments Azsub(i). The equation includes measured gas temperature of 
each flow regulation region. This equation is as follows: AZsub(i)/ 
Zsub(i0) - (sub(j=1)sup(n) Zsub(j0)"')"* Zsub(j=1)sup(n) 
(AZsub(j)/Zsub(j0)?) = (Athetao/Athetasub(im)) - 1, where 
Zsub(i0) means initial setting of i-th orifice, Athetao, Athetasub(im) 
mean a planned constant temperature and measured temperature re- 
spectively. (2) Solutions of the above equation are discussed under 
certain conditions, e.g. without changing initial pressure loss of 
core or with fixing a specified orifice valve opening. It is shown 
that the above solution is applicable to the core provided the reac- 
tor is in control of constant total power and flow rate. (3) Orifices 
can be operated in a bank when some flow regulation regions indi- 
cate the same measured outlet temperature. 


621 Computer applications for reactor control and di- 
agnosis. Monson, L.R.; Chisholm, G.H.; Lindsay, R.W.; 
Stratton, R.C. (Argonne National Lab.-West, P.O. Box 
2258, Idaho Falls, 83401). Transactions of the American 
Nuclear Society, S a 44: No. SUP. 1, 69-70(Aug 
1983). (CONF-8308 ). 

From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 


Design of an automatic control rod drive system 
for transient power testing at EBR-II. Christensen, L.J. (Ar- 
— National Laboratory-West, P.O. Box 2528, Idaho 

‘alls, ID 83401). Transactions of the American Nuclear Socie- 
Bose 44: No. SUP. 1, 66-67(Aug 1983). (CONF- 


From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 


Review of human factors in operator aids develop- 
ment at Oak Ridge National Laboratory. Sides, W.H. (Oak 
Ridge National Laboratory, Box X, Oak Ridge, TN 37830). 
Transactions of the American Nuclear Society, Supplement; 44: 
No. SUP. 1, 104-105(Aug 1983). (CONF-830818—). 

From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 
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624 Human view of a national - 
oratory. Blackman, H.S.; Banks, W.R.; Gertman, D.L; 
Meyer, O.R. (EG and G Idaho, Inc., Box *1625, Idaho Falls, 
ID 83415). Transactions of the American Nuclear Society, 
ele 44: No. SUP. 1, 103-104(Aug 1983). (CONF- 

From 11. biennial topical conference on reactor opexating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 


Integration of the safety parameter display system 
boas control room design. Peterson, L. R dawre (Lawrence Livermore 
National Lab., Box 808, army CA 94550). Transactions 
of the American Nuclear Society, S —— 44: No. SUP. 1, 
102-103(Aug 1983). (CONF-830818—) 

From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 220500293, 772, 1207 


Af ge es pp 70-73) Official control of > 
tien monitoring of gaseous effluents from nuclear po 
plants. Winkelmann, I. Jun 1983. (In German). NTIS ( (US 
Sales Only), PC AOS/MF AO1. File Number T184752122. 
(CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

Independent experts are acting on behalf of authorities of nu- 
clear power plant effluents which, in accordance with KTA rule 
1503.1, is done by the power plant operators. The measurement 
schedule for gaseous effluents covers a routine programme, quality 
assurance, and comparative evaluations during the commissioning 
phase for monitoring aerosol activity, iodine activity, Sr-89 and Sr- 
90, T, and noble gas radioactivity, and for calibration purposes. 


2206 Research, Test, And Experimental Reactors 


i ALSO TO CITATION(S) 220600538, 579, 617, 619, 713, 714, 716, 


627 (HEDL-SA—3051-FP) FFIF shield and gamma 
ray measurements, warm ‘Engle Carter, L.L.; Moore, F.S. 
Jr.; Stinson, W.P. (Hanford — Development Lab., 

Richland, WA (USA)). oy 19 Contract AC06- 
76FF02170. 13p. (CONF-840901—17). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000772. 

From ANS on reactor physics and shielding; 
Chicago, IL, USA (17 Sep 1984). 

Shield measurements and four cycles of operating experience 
have shown the design and construction of radiation shields for the 
Fast Flux Test Facility (FFTF) reactor and plant to be satisfactory. 
A number of minor shield deficiencies were found and corrected. 
Most of these were associated with interfaces between components, 
each of which was satisfactory by itself. Preliminary evaluation of 
the shield measurements indicates satisfactory agreement with 
design calculations. Operator doses to date have been quite small, 
especially when compared to light water reactor experience. 


628 (JINR—D-3,4-82-704, pp 272-276) Some results of 
the IBR-2 research reactor start-up. Frank, I.M.; Shabatin, 
E.P. 1982. (In Russian). NTIS (US Sales Only), PC A23/ 
MF AO1. File Number T184780542. (CONF-820658—). 
From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 
Structural specific features of the IBR-2 pulse fast reactor 
used as a neutron source for nuclear-physical investigations are 
considered. The results of measuring static and dynamic neutron- 
physical reactor characteristics are presented. The IBR-2 reactor 
core and cooling system do not differ from corresponding systems 
of usual fast reactors. An essentially new unit is a mobile reflector 
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representing a steel rotor of a special form during the rotation of 
which the pulse character of chain reaction is created. The ratio of 
the peak reactor power to the background power is 12000. The 
thermal neutrons flux density at the distance of 8 m from the reac- 
tor constitutes 2x10® neutr./cm?*xs MW. The reactor will operate 
during 24 hours at the 1-2 MW with 5 Hz pulse frequency. The 
reactor lifetime determined by the mobile reflector lifetime consti- 
tutes 300 days. 


ws Sales Only), 
184780542. (CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

Structural specific features of the IBR-2 pulse research bio- 
logical shielded reactor. The characteristics of spectrometer for in- 
vestigating the small angle neutron scattering and the CORA facili- 
ty intended for investigating the structure and dynamics of con- 
densed media by means of the thermal neutron scattering as well as 
the DN-2 diffractometer for investigating the atomic structure and 
crystallographic characteristics of monocrystals, having large (>10 
A) elementary cell size and the equipment of the ultracold neutron 
channel are given. Biological shields of the reactor and experimen- 
tal facilities are assembled of concrete blocks and standard building 
constructions and attains in the most dangerous regions 1 m. The 
shield ensures for the personnel a safety level of ionizing radiations 
and effectively shields the facilities from mutual effects caused by 
scattered radiation. The program of physical investigations planned 
at the IBR-2 continues the investigations started at the IBR-30 reac- 
tor. 


630 A fuel-ringer external irradiation cavity for the an- 
nular core research reactor. Reuscher, J.A.; Leura, T.F. 
(Sandia National Laboratories, Albuquerque, NM). Transac- 
tions of the American Nuclear Society, Supplement; 44: No. 
SUP. 1, 12-14(Aug 1983). (CONF-830818—). 

From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 


631 EBR-II reactor transient qualification tests. Kirn, 
F.S. (Argonne National Lab., Idaho Falls, Idaho). Transac- 
tions of the American Nuclear Society, Supplement; 44: No. 
SUP. 1, 15-16(Aug 1983). (CONF-830818—). 

From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 


2207 Plutonium And Isotope Production Reactors 


632 (JAERI-M—83-152) Percent fissions ms Pu of the 
low-enriched UO. coated particles irradiated JMTR. 
Ogawa, Toru; Fukuda, Kosaku; Itoh, a. Ikawa, 

Katsuichi. Japan Atomic Sy NTIS (US & Inst., Tokyo). 


Sep 1983. 24p. (In Japanese S (US Sales Only), PC 
A02/MF AO1. File Number e84703509, 

The percent fissions in Pu of the total burn-up was estimated 
from the y-spectrometric measurements of Ru’, Cs!’ and Ce!“ 
within low-enriched UO: coated particles irradiated in JMTR. 
Computational procedure as well as the results of estimation is de- 
scribed. Applications of the results to some aspects of irradiation 
performance of low-enriched coated fuel particles are discussed. 


(RHO-RE-EV—47-P) Spent fuel processing in 
> a of the new production reactor. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford 
erations). Aug 1984. Contract AC06-77RL01030. 58ip. 
NTIS, PC A25/MF A0Ol; 1; GPO Dep. File Senter 
DE85001454. 

As part of the New Production Reactor Program, the New 
Production Reactor (NPR) Project Office has initiated an Environ- 
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mental Data Development Program. This program develops reac- - 
tor site data for each of the three proposed reactors including: 
Low-Temperature Heavy Water Reactor (LTHWR); High-Tem- 
perature Gas (cooled) Reactor (HTGR); and the Special Water Re- 
actor (SWR) at each of the proposed sites [Savannah River Plant 
(SRP), Hanford Site, and Idaho National Engineering Laboratory 
(INEL)]. An important part of NPR implementation planning is 
each site’s approach to driver fuel processing and waste manage- 
ment. Fuel processing, at most sites, requires extensive modifica- 
tions and additions to the facilities to allow efficient processing of 
the uranium driver fuels and for the recovery of the enriched urani- 
um for recycling. The information provided in this report is intend- 
ed to fulfill two purposes. The main purpose is to develop a refer- 
ence flowsheet, the facilities and site specific information required 
to support estimates of routine environmental releases, staffing and 
personnel exposure estimates, and representative source terms for 
accident scenarios. The second purpose of the report is to develop 
a facility baseline in enough detail to support an offsite architect- 
engineer's effort to develop preconceptual designs and cost esti- 
mates for facility and equipment modifications at each site. 


2208 Propulsion Reactors 


634 (DC—59-3-102) Detailed operating heat generation 
rates in XMA-1A side shield 924042, Granger, H.E.; Jacobs, 
E.P.; Scheidler, N.L. (General Electric Co., Cincinnati, OH 
(USA). Aircraft Nuclear Propulsion t.). 13 Mar 1959. 
27p. NTIS, PC A03/MF A0Ol; 1; GPO . File Number 
DE84016836. 

This report presents predictions of detailed operating heat 
generation rates in the XMA-I1A side shield. The shield is consid- 
ered cylindrically symmetric - the effects of bearing beams and 
sensor wells are not taken into account. The heating effects consid- 
ered are core gamma ray absorption, kinetic energy loss of neu- 
trons, and n-o. reactions in B'° and Li’, and in some areas, estimates 
of duct scattering effects are included. 


635 (GE-TM—65-4-53) GE-NMPO unclassified contri- 
bution to 20th high temperature fuels committee meeting. 
Aitken, E.A.; Brassfield, H.C. (General Electric Co., Cin- 
cinnati, OH (USA). Nuclear Materials and Propulsion Oper- 
ation). May 1965. 32p. NTIS, PC A03/MF A0Oi; 1; GPO 
Dep. File Number DE84016873. 

Information is presented concerning iron-chromium-alumi- 
num base cladding alloys for use in oxidizing environments; effect 
of radiation on high temperature metals and alloys; and the validity 
of using x-ray lattice parameters to estimate metal-carbon ratios. 


636 (GEMP—34B) High-temperature materials pro- 
gram. Progress No. 34, Part B. (General Electric Co., 
Cincinnati, OH (USA). Nuclear Materials and Propulsion 

tion). 15 Apr 1964. 47p. NTIS, PC ‘A03/ME A0l; 

Dep. File Number D. 16697. 

Declassified 21 Sep 1973. 

Information is presented concerning coated fuel particle de- 
velopment and evaluation; burnup capabilities of Y2Os-stabilized 
UO, and stabilized fuel - BeO matrix materials; high-temperature 
studies of substoichiometric urania and urania solid solutions; high- 
temperature carbides and borides research; and high-flux reactor 
materials gaseous fuels research. 
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REFER ALSO TO CITATION(S) 220900606, 607, 621, 1044, 1214 


637 (BMI—1984-039) Investigations of the potential 
for accident mitigation of the conceptual design for a core re- 
tention device developed in SR 209. Bracht, K.; Tiltmann, M. 
(Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln 
(Germany, F.R.); Bundesministerium des Innern, Bonn 
(Germany, F.R.)). May 1984. 89p. = German). (GRS-A— 
935). NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE84752249. 
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The potential for accident mitigation of the conceptual 
design for the core retention device developed in SR 209, was esti- 
mated by core meltdown and containment analyses. Such a device 
should prevent late fission product release especially due to failure 
of the containment by overpressurization (according to release cate- 
gories 5 and 6 of the German Risk Study, Phase A). Assuming 
ideal operation of the device, the long term course of a meltdown 
accident can be influenced in a positive sense including the preven- 
tion of overpressurization. However, functional operation of the 
design seems to be highly uncertain for several reasons, i.g. due to 
uncertainties in the behaviour of the melt in the retention device. 
The design does not, or only insufficiently, cover accident scenarios 
with high pressure in vessel melt, which means for sequences rele- 
vant for their high contribution to core melt frequency. The design 
may have strong negative impacts on the course of meltdown acci- 
dents, LOCA’s, constructive details and operation of a plant. Imple- 
mentation of the measure is expected to need extreme effort, with- 
out making sense from the technical point of view. The measure 
seems not at all to be recommendable for accident mitigation. 


638 (BNL-NUREG—29864) Direct reactor auxiliary 
cooling system modeling in SSC. Chan, B.C.; Guppy, J.G.; 
Kennet RU. R.J. (Brookhaven National Lab., Upton, NY 
(USA)). Jul 1981. a AC02-76CH00016. Tp. (CONF- 
811103—27). NTIS, PC A02/MF A0Ol - GPO; GPO Dep. 
File Number T185000038. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981 

The work describes the thermohydraulic modeling involved 
in incorporating a generic DRACS representation into SSC. Results 
utilizing this DRACS model for a CDS design are presented for 
comparison cases with and without the DRACS operational. The 
results show that the DRACS provides lower core inlet tempera- 
tures and enhanced core flow rates, thus reducing the peak core 
temperatures attained for the transients analyzed. 


639 (BNL-NUREG—35101) Comparison of a center 


and off-center BWR control rod drop accident. Cokinos, 
D.M.; Neogy, P.; Carew, J.F. (Brookhaven National Lab., 
Upton, NY (USA)). Jul 1984. Contract AC02-76CH00016. 
6p. (CONF-841105—30). NTIS, PC A02/MF A01; GPO 
Dep. File Number T1I84016419. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

A BWR control rod drop accident (RDA) induces a rapid 
core power transient involving strong neutronic/thermal-hydraulic 
coupling, which requires a detailed multi-dimensional spatial kinet- 
ics analysis. Typical two-dimensional (r,z) RDA calculations re- 
quire that the dropped rod be a center rod, as a result of geometric 
limitations, while in three-dimensional (x,y,z) calculations the 
dropped rod is generally taken to be the center rod in order to 
allow a quarter-core representation and limit computer running 
times. However, for typical BWR core loadings, the highest worth 
rod is not necessarily the center rod and it is not known, a priori, 
what effect this difference in spatial location has on the RDA dy- 
namics. In order to evaluate the effects of this simplification, three- 
dimensional RAMONA-3B calculations have been performed for 
both a center and off-center control rod drop accident. 


poe git ggg source terms 
engineered safety features. Malinauskas, A.P. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO05- 
NTIS, S, PC A02/MF A01; GPO Dep. File 
Number D) 16714. 

From 18. DOE nuclear airborne waste it and air 

conference; Baltimore, MD, USA (13 Aug 1984). 
author states that new, y defensib le, method- 
ceudin sa sacl th ges ae ee 
accidents will soon be available. Although these methodologies will 
undoubtedly find widespread use in the development of accident re- 
sponse procedures, the author states that it is less clear that the in- 
dustry is preparing to employ the newer results to develop a more 
rational approach to strategies for the mitigation of fission product 
releases. Questions concerning the performance of existing engi- 
neered safety systems are reviewed. 
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641 (CONF-841074—1) Analysis of the OPERA-15 
fae PE ee voiding experiment using the SAS4A code. 
Briggs, L.L. a Lab., IL (USA)). 1984. 

Cote nct W3k-10 ap. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE 

From Thermohydraulics and boiling in liquid metals confer- 
ence; Grenoble, France (23 Oct 1984). 

The SAS4A accident analysis code is a tool for evaluating 
consequences of accidents in Liquid Metal Fast Breeder Reactors 
(LMFBR). It incorporates models for describing coolant voiding, 
fuel pin swelling and disruption, cladding motion, heat transfer, and 
reactivity feedback. As part of the code verification effort, SAS4A 
is used to analyze both in-pile and out-of-pile safety experiments. 


comparison of experimental data and code results shows that 
SAS4A model follows the experiment quite well i 

the experiment is behaving in a one-dimensional 

start of voiding and after full radial voiding has 

The code does not do as well during the period right 


eland, (Argonne Nati 

SA)). 1984. Contract W-3i- 109-ENG-38. 7p. 

PC A02/MF AOl; 1; GPO Dep. File Number 
DE84014683. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, The TRANSIT-HYDRO computer code is being developed 





the TRANSIT-HYDRO code for a prototypic experiment and de- 
scribe some implications for transition phase scenarios. 


(CONF-841105—14) SAS4A simulation of the 
OPERA-15 two-dimensional voiding experiment. Briggs, L.L. 
(Argonne National Lab., IL (USA)). 1984. Contract W-31- 
109-ENG-38. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number D) 14746. 


From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

© alee ili ws ecimains hintaan 
SAS4A LMFBR accident analysis code. Part of this effort involves 
SAS4A analysis of both in-pile and out-of-pile safety experiments. 
Such an experiment is the fifteen-pin Out-of-Pile Explusion and Re- 
entry Apparatus (OPERA) test run at Argonne National Laborato- 
ry. This test uses a fifteen-pin triangular-shaped bundle of simulant 
fuel pins to demonstrate two-dimensional voi behavior in a 
LMFBR subassembly during a Loss-of-Flow (LOF) accident. This 
experiment was chosen for SAS4A analysis both for its value in 
code validation and its usefulness in evaluating the limitations of the 
one-dimensional SAS4A sodium voiding model in accident analysis. 


644 (CONF-841105—15) Potential for fuel bubble col- 
lapse in sodium pool. Cho, D.H.; Condiff, D.W.; Chan, S.H. 
(Ar, National Lab., IL (USA); Wisconsin Univ., Mil- 
waukee (USA)). 1984. Contract W-31-109-ENG-38. 5p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE84014742. 
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From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, When assessing the radiological source term for LMFBR site 
evaluation, a hypothetical accident involving vaporization of part 
of the core is often postulated. It is generally perceived that the po- 
tential for plutonium release in an LMFBR assident would signifi- 
cantly increase with fuel vaporization. However, no quantitative 
evaluation of the plutonium source term associated with fuel vapor- 
ization has yet been made, mainly because of a number of phenome- 
nological uncertainties involved. Among the important uncertainties 
is the dynamic behavior of a fuel vapor bubble formed in the 
sodium pool. This paper discusses the potential for fuel bubble col- 
lapse in the sodium pool, based on a scoping analysis of the quench- 
ing behavior of a single fuel bubble formed in the sodium pool. 


645 (CONF-841105—26) Thermal stress-dependent di- 
lation of concrete. Pfeiffer, P.A.; Marchertas, A.H. (Ar- 
gonne National Lab., IL (USA)). 1984. Contract W-31-109- 
ENG-38. 7p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE84014688. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

> Recent studies in nuclear fast reactor safety consider the pos- 
sibility of concrete containment being subjected to extremely severe 
environmental conditions. Certain safety scenarios subject the con- 
crete to very high temperatures hence raising the concern of con- 
tainment integrity. Some of the main detrimental effects of high 
temperature on concrete are: reduction of strength, redistribution of 
moisture and etc. Consequently, analytical prediction of concrete 
response under the high temperature conditions becomes very com- 
plex. A rather simple but important experiment of concrete at high 
temperatures was conducted by Anderberg and Thelandersson. The 
test samples were small so that moisture was free to evaporate with 
no appreciable gradient as the temperature increased. Their results 
revealed that good correlation with analysis could be obtained if 
thermal expansion was made a function of both temperature and 
stress. The method of relating the thermal strain to temperature and 
stress has been integrated into the TEMP-STRESS code. Thus, 
high temperature concrete computational capability is now avail- 
able for thermal-stress calculations. 


646 (CONF-841105—27) Inherent accommodation of 
unprotected loss-of-flow accidents in LMFBRs. Su, S.F.; 
Sevy, R.H. (Argonne National Lab., IL (USA)). 1984. Con- 
tract W-31-109-ENG-38. 4p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE84014719. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

Inherent safety is a major focus of attention in fast reactor 
design. Extensive efforts have been given to utilizing intrinsic char- 
acteristics of sodium-cooled reactors to enhance the plant's ability 
to accommodate even the most unlikely accidents, such as loss-of- 
flow (LOF) with failure to scram. The renewed interest in the pool 
concept partially reflects this new direction. The reintroduction of 
metal fuel also opens a new frontier for fast reactor safety technolo- 
gy. This study explores the potential of the metal fuel in achieving 
designs which are inherently safe against unprotected LOF acci- 
dents. The study is conducted using the SASSYS code and is based 
on an 1000 MWe pool design. 


647 (CONF-8404186—1) Effect of model uncertainties 
on the performance of a pool plant shutdown heat removal 
system. Vilim, R.B. (Argonne National Lab., IL (USA)). 
1984. Contract W-31-109-ENG-38. 8p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE84015813. 

From 2. specialists meeting on decay heat removal and natu- 
ral convection in LMFBRs; Long Island, NY, USA (17 Apr 1984). 

Pool plant LMFBRs in general have several inherent safety 
attributes that result in the plant responding in a benign manner to 
a number of off-normal transients. One such event is a total loss of 
electric power with reactor scram. The objective of this work was 
to show that for a pool plant design the Shutdown Heat Removal 
System Natural Convection (SHRS-NC) units can be properly sized 
to give acceptable coolant temperatures following a total loss-of- 
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electric power transient with scram. To determine this requires 
both transient calculations to obtain the nominal size of the unit as 
well as studying the effects of model uncertainties upon the per- 
formance of the SHRS-NC. 


648 (CONF-8409112—4) Aerosol behavior in a steam- 
air environment. Adams, R.E.; Tobias, M.L.; Petrykowski, 
J.C. (Oak Ridge National Lab., TN (USA)). 1984. Contract 
ACO05-840R21400. 19p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85001134. 

From CSNI specialist meeting on aerosols in reactor safety; 
Karlsruhe, F.R. Germany (4 Sep 1984). 

The behavior of aerosols assumed to be characteristic of 
those generated during accident sequences and released into con- 
tainment is being studied in the Nuclear Safety Pilot Plant (NSPP). 
Observation on the behavior of UsOs aerosol, Fe2Os aerosol, con- 
crete aerosol, and various mixtures of these aerosols in a dry air en- 
vironment and in a steam-air environment within the NSPP vessel 
are reported. Under dry conditions, the aerosols are agglomerated 
in the form of branched chains; the aerodynamic mass median di- 
ameter (AMMD) of the UsOs, FezOs and mixed UsOs-Fe2Os aero- 
sols ranged between 1.5 and 3um while that of the concrete aerosol 
was about 1 ym. A steam-air environment, which would be present 
in LWR containment during and following an accident, causes the 
UsOs, the Fe,Os, and mixed UsOs-Fe2Os aerosols to behave differ- 
ently from that in a dry atmosphere; the primary effect is an en- 
hanced rate of removal of the aerosol from the vessel atmosphere. 
Steam does not have a significant effect on the removal rate of a 
concrete aerosol. Electron microscopy showed the agglomerated 
UsOs, Fe2Os, and mixed UsOs-Fe2Os aerosols to be in the form of 
spherical clumps of particles differing from the intermingled 
branched chains observed in the dry air tests; the AMMD was in 
the range of 1 to 2 zm. Steam had a lesser influence on the physi- 
cal shape of the concrete aerosol with the shape being intermediate 
between branched chain and spherical clumps. 9 figures. 


649 (DOE/ER/75088—1) Develop a practical means to 
monitor the criticality of the TMI-2 core. Kim, S.S.; Levine, 
S.H.; Imel, G. (Pennsylvania State Univ., University Park 
(USA). Dept. of Nuclear Engineering). Jun 1984. Contract 
FG02-83ER75088. 189p. NTIS, PC A09/MF A0i1; GPO 
Dep. File Number DE85000059. 

Thesis. Submitted by S.S. Kim. 

A method has been developed to monitor the subcritical re- 
activity and unfold the k/sub infinity/ distribution of a degraded re- 
actor core. The method uses several fixed neutron detectors and a 
Cf-252 neutron source placed sequentially in multiple positions in 
the core. It is called the Asymmetric Multiple Position Neutron 
Source (AMPNS) method. The AMPNS method employs the nu- 
cleonic codes to analyze in two dimensions the neutron multiplica- 
tion of a Cf-252 neutron source. Experiments were performed on 
the Penn State Breazeale TRIGA Reactor (PSBR). The first set of 
experiments calibrates the k/sub infinity/’s of the fuel elements 
moved during the second set of experiments. The second set of ex- 
periments provides a means for both developing and validating the 
AMPNS method. Several test runs of optimization calculations 
have been made on the PSBR core assuming one of the subcritical 
configurations is a damaged core. Test runs of the AMPNS method 
reveals that when the core cell size and source position are correct- 
ly chosen, the solution converges to the correct k/sub eff/ and k/ 
sub infinity/ distribution without any oscillations or instabilities. 
Application of the AMPNS method to the degraded TMI-2 core 
has been studied to provide some initial insight into this problem. 


650 (EPRI-NP—1522) BWR Refill-Reflood Program. 
Program plan. Burnette, G.W. (General Electric Co., San 
Jose, CA (USA)). Oct 1981. 78p. (GEAP—24924; 
NUREG/CR—1972). Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number TI84920598. 

The BWR Refill-Reflood Program is described. This pro- 
gram will develop more detailed experimental information, particu- 
larly in large-scale facilities, and realistic modeling capability for 
the refill and reflood phases of hypothetical loss-of-coolant acci- 
dents in BWRs. Included in this document are a general strategy 
discussion, brief descriptions of the experimental facilities to be 
used including capabilities and limitations, descriptions of the vari- 
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ous experimental tasks, descriptions of the model development and 
model qualification tasks, and the planned documentation and 
schedule information. 


651 (EPRI-NP—2080-CCM-Vol.8A) STEALTH - a 
aoe explicit finite-difference code for solid, structural, 

and thermohydraulic analysis. Volume 8A: STEALTH/ 
WHAMSE - a 2-D fluid-structure interaction code. Computer 
code manual. Gross, M.B. (Science Applications, Inc., San 
Leandro, CA (USA)). Oct 1984. 51lp. Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $37.00. File 
Number T185920100. 

STEALTH is a family of computer codes that can be used 
to calculate a variety of physical processes in which the dynamic 
behavior of a continuum is involved. The version of STEALTH 
described in this volume is designed for calculations of fluid-struc- 
ture interaction. This version of the program consists of a hydrody- 
namic version of STEALTH which has been coupled to a finite- 
element code, WHAMSE. STEALTH computes the transient re- 
sponse of the fluid continuum, while WHAMSE computes the tran- 
sient response of shell and beam structures under external fluid 
loadings. The coupling between STEALTH and WHAMSE is per- 
formed during each cycle or step of a calculation. Separate calcula- 
tions of fluid response and structural response are avoided, thereby 
giving a more accurate model of the dynamic coupling between 
fluid and structure. This volume provides the theoretical back- 
ground, the finite-difference equations, the finite-element equations, 
a discussion of several sample problems, a listing of the input decks 
for the sample problems, a programmer’s manual and a description 
of the input records for the STEALTH/WHAMSE computer pro- 
gram. 


652 (EPRI-NP—3694) Characterization of contami- 
nants in TMI-2 Final report. Daniel, J.A.; McVey, 


systems, Mc\ 
T.L.; Schlomer, E.A.; Keefer, D.G. (Science Applications, 


Inc., Rockville, MD (USA)). Sep 1984. 477p. Research Re- 
ports Center, P.O. Box 50490, Palo Alto, CA 94303. File 
umber T185920092. 

This document is a compilation of internal contamination 
measurements taken since the March 1979 TMI accident. The focus 
of the measurement program is the primary system, i.e., the reactor 
coolant system and certain auxiliary subsystems. These measure- 
ments characterize the radioactive contaminants, resulting from 
core overheating and fuel failures, that exist due to the transport of 
fission products and fuel debris out of the reactor vessel. The con- 
tamination of internal surfaces has been characterized by gamma 
spectroscopy and chemical and radiochemical determination as well 
as through general radiation surveys. The data are presented in a 
systematic way that includes sketches to provide orientation and 
identification of the locations containing the radioactivities that 
were measured. Information on operational history, gamma scans, 
and laboratory determinations is also included. 


653 (EPRI-NP—3705) Aerosol retention in eg 9 
actor components. Final report. Roberts, D.L.; Kiang, 
Witham, C.L. (SRI International, Menlo Park, CA SA) 

1984. 82p. Research Reports Center, P.O. Box 50490, 
Palo Alto, CA 94303 $11.50. File Number T185920094. 

Realistic estimates of the consequences of hypothetical 

severe core damage accidents in LWRs depend on an understand- 
ing of the transport of fission products through reactor and contain- 
ment systems. The dimensional analyses and small-scale experiments 
described here have advanced the knowledge of aerosol transport 
and deposition phenomena that could affect fission-product reten- 
tion in such situations. 


654 (GEND-INF—054) Results of analyses performed 
on concrete cores removed from floors and D-ring walls of the 
TMI-2 reactor building. McIsaac, C.V.; Davis, C.M.; Horan, 
J.T.; Keefer, D.G. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jun 1984. Contract AC07-76ID01570. 44p. NTIS, 
PC A03/MF A011; GPO Dep. File Number DE85001455. 
The March 28, 1979 loss-of-coolant accident at Three Mile 
Island Unit 2 (TMI-2) exposed about 7200 m? of concrete surfaces 
within the Reactor building to liquid and vapor-phase contami- 
nants. The majority of those surfaces are protected by coatings of 
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epoxy-based, nuclear grade paints. during September 1983, seven- 
teen high quality cores were extracted from the concrete floors and 
D-ring walls ar the 305- and 347-ft elevations of the Reactor Build- 
ing. The samples were subjected to a series of analyses to determine 
the surface concentrations of radionuclides present and to charac- 
terize their distribution in the coatings layer and sub-surface con- 
crete. The analysis results indicate the protective coatings provided 
significant protection against radionuclide penetration. Radioce- 
sium, in most cases, was found to be confined within a few millime- 
ters of the top surface of the coatings layer. However, at floor loca- 
tions having coatings that were damaged prior to the accident, ra- 
diocesium penetrated into the sub-surface concrete to a depth of 
several centimeters. Parametric calculations performed using the 
ISOSHLD-2 computer code indicate that the decontamination of 
the 347-ft elevation floor will reduce the general area gamma expo- 
sure rates at this elevation by as much as 40%. The data indicate 
that scabbling would be an effective decontamination technique. 


655 (HEDL-SA—3172-FP) Effects of the presence of 
core debris on the behavior of sodium-concrete reactions. 
Nguyen, D.H.; Muhlestein, L.D. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 5 Jul 1984. Con- 
tract AC06-76FF02170. 17p. (CONF-841174—7). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85001655. 

From 5. information exchange meeting on debris coolability; 
Los Angeles, CA, USA (7 Nov 1984). 

culations using the SOCON model indicated the follow- 

ing: the temperature was increased throughout the concrete and the 
reaction product layer. Temperature could be raised to above 
sodium bp. Rate of release and accumulation of water and CO2 gas 
were increased. The sodium mass transport to the reaction surface 
was also increased. As a consequence, more hydrogen and chemical 
heat were produced. The probability of concrete mechanical failure 
was higher. Sodium boiling inside the reaction product layer would 
not significantly alter the course of the reaction, unless it could 
reduce the rate of sodium transport. Although the chemical heat 
dominated during the early period, the decay heat could become 
the main source later. The reactions were driven by three main 
heat sources: the chemical heat, core debris heat and conduction 
heat from the hot sodium pool. The latter could become a heat 
sink. Even with the presence of core debris, the chemical reaction 
penetration was self-limiting and eventually, the reaction penetra- 
tion rate decreased to a small value. 


656 (IWGFPT—16, pp 17-28) Multirods burst tests 
under loss-of-coolant conditions. Kawasaki, S.; Uetsuka, H.; 
Furuta, T. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Oct 1983. NTIS 
(US Sales Only), PC A18/MF AOl. File Number 
TI84900983. (CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

, In order to know the upper limit of coolant flow area re- 
striction in a fuel assembly under loss-of-coolant accidents in 
LWRs, burst tests of fuel bundles were performed. Each bundle 
consisted of 49 rods(7x7 rods), and bursts were conducted in flow- 
ing steam. In some cases, 4 rods were replaced by control rods 
with guide tubes in a bundle. After the burst, the ballooning behav- 
ior of each rod and the degree of coolant flow area restriction in 
the bundle were measured. Ballooning behavior of rods and degree 
of coolant flow channel restriction in bundles with control rods 
were not different from those without control rods. The upper limit 
of coolant flow channel restriction under loss-of-coolant conditions 
was estimated to be about 80%. 


657 (IWGFPT—16, pp 29-37) Effects of thermohy- 
draulics on clad ballooning, flow blockage and coolability in a 
LOCA. Erbacher, F.J.; Neitzel, H.J.; Wiehr, K. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit). Oct 1983. NTIS (US Sales Only), 
PC A18/MF AOl. File Number TI84900983. (CONF- 
8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 
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Thermohydraulic boundary conditions have a dominating 
effect on clad ballooning, flow blockage and coolability: Increasing 
heat transfer to the fluid decreases the total circumferential strain; 
Countercurrent flow in a combined injection leads to a relatively 
small flow blockage; Burst claddings exhibit premature quenching. 
Differences in the test results obtained in several countries are 
mainly due to different thermohydraulic test conditions; all test data 
are consistent with the understanding elaborated within the 
REBEKA program. Core coolability in a LOCA can be main- 
tained. 


658 ((WGFPT—16, pp 52-63) FLASH experiments in 
siloe reactor: Fuel rod behaviour during 1OCA tests. Bruct, 
M.; Janvier, J.C. (CEA Centre d'Etudes Nucleaires de Gre- 
noble, 38 (France). Dept. de Metallurgie). Oct 1983. NTIS 

Sales Only), Al18/MF AOl. File Number 
TTE4900983. (CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

FLASH experiments have been designed for studying fission 
products release from a PWR fuel rod during a LOCA type acci- 
dent scenario. They have been carried out at Grenoble in SILOE 
with a specific pressurized loop which allows a short fuel rod to be 
irradiated under operating conditions as closed as possible of nomi- 


nal power reactors values, and then followed by a LOCA sequence. 


with or without hot reflooding. Four experiments were performed 
to date. The two first: FLASH 01 and FLASH 02 show a cladding 
heating up phase somewhat slower than foreseen due to safety in- 
strument malfunctioning during the depressurisation. Experimental 
fuel rods were instrumented with external cladding thermocouples 
and internal pressure transducer (FLASH 03 and 04 only). The 
loop itself allows to control: fission power, internal pressure and 
major thermohydraulic conditions before and during the sequence. 
In addition an accelerometer has been inserted in the bottom part 
of the rig in order to detect the cladding rupture. After the scenar- 
io is completed, the loop is moved to the spectrometry bench and 
simultaneously the internal gas atmosphere is analysed in the fission 
products laboratory associated to the reactor. This paper gathers all 
the data obtained in the first series of four experiments using fresh 
fuel and particularly: conditions of cladding rupture such as tem- 
perature, differential pressure, and time of rupture, as well as clad- 
ding strains, UO, pellets fragmentation and noble gases release. 
This programme cosponsored by the Institut de Protection et de 
Surete Nucleaire and Electricite de France has allowed to assess 
safety margins taken in the power plant safety evaluation reports 
and to qualify safety codes in order to predict fuel rod behaviour 
undergoing LOCA type accidental conditions. 


eee: pp 81-97) Recent results from 

CEC cost sharing research programme on LWR fuel behay- 

— Generating Board, ae (UE). Berkeley Nuslox 

ley ley ear 

Labs.); Denham, M.K. (UKAEA Atomic Energy Establish- 

ment, Winfrith); Skupinski, E. (Commission of the European 

Communities, Brussels (Belgium)). Oct 1983. NTIS (US 

Sales Only), PC Ai8/MF A0Ol1. File Number TI84900983. 
(CONF-8305155—Summ.). 

From 4. ists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

The present structure and intentions of the CEC sponsored 
cost sharing programme for LWR safety research are outlined. De- 
tailed results are reported for two projects from this programme. 
The first project concerns experimental data on the thermohydrau- 
lic effects of flow diversion around ballooned fuel rods. Data are 
presented on single and two phase heat transfer in an electrically 
heated rod bundle. Detailed photographic data on droplet behav- 
iour are also given. The second project is an investigation of the 
effects of zircaloy oxidation on rewetting during reflood. It is 
shown that as oxide thickness increases from 1pm to 764m that 
rewet rates can increase by up to 40%. A systematic effect of oxi- 
dation on rewet temperatures is also noted. 
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660 GFPT—16, pp 111-121) Study using the 
MABEL-2C code of the effects of pellet and cladding asym- 
metries on PWR fuel rod deformation under conditions rele- 
vant to the NRU MT-3 ballooning experiment. Haste, T.J. 

(UKAEA S elds Nuclear Power Development Labs.). 
Oct O98 (US Sales Only), PC Al8/MF AOl1. File 
Number T184900983. (CONF-8305155—Summ.). 

From 4. ’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

Ds ii se diana ty ia indi ah ai ta 
pellet stack with respect to the cladding, and of the rods with re- 
spect to each other, in PWR fuel bundles has a dominant effect in 
reducing the amount of strain and hence channel blockage under 
loss-of-coolant accident conditions. The relative importance of heat 
source asymmetry and thermal hydraulic effects has been investi- 
gated with the MABEL-2C code, using a transient appropriate to 
the MT-3 ballooning experiment. Calculations involving an initially 
offset pellet stack, with no relocation, predicted strains similar to 
the minimum observed (about 30%) - provided that the hot side of 
the cladding remained in contact with the pellets. Strains of over 
60% were predicted if the cladding centre remained fixed relative 
to the pellet stack centre line. Intermediate strains could not be pro- 
duced by varying the initial offset; however, if the eccentricity 
were assumed to be fixed during the transient, i.e. the ratio of mini- 
mum to maximum gap remained constant, the observed range of 
strains could be reproduced. All possible gap ratios (i.e. between 0 
and 1) are required to be present. 


661 ec eg pp —. Statistical — 
to pellet stack movement fuel rod ball 

S.J.; Overton, R.; Roberts, G.; Turnbull, J.A.; Healey. 'T. T. 
(Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). Oct 1983. NTIS (US Sales Only), 
PC Al8/MF AOl. File Number T184900983. (CONF- 
8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

, The principal factor which determines the burst strain of a 
ballooning PWR fuel rod during a postulated loss-of-coolant acci- 
dent is the magnitude of the circumferential temperature variation 
around the Zircaloy cladding. It is currently accepted that heat flux 
asymmetries associated with pellet eccentricity within the balloon- 
ing clad are the main source of such temperature variations. This 
paper presents an analysis of fuel pellet stack configurational 
changes which may accompany clad ballooning and consequently 
influence the development of clad azimuthal temperature gradients. 
The basis of the model rests on the premise that a stack of fuel pel- 
lets whose end-faces are not orthogonal to the cylinder axis but 
which are constrained within the cladding will develop inter-pellet 
gaps. During ballooning, closure of the gaps results in a lateral 
movement of the stack and provides a mechanism by which the 
central pellets are able to maintain unit eccentricity until the clad 
has ballooned to a diametral strain at which the inter-pellet gaps are 
closed. To describe the effect on clad deformation of the pellet-clad 

tion changes, a statistical approach to stack movement has 
been coupled to the TAPSWEL code. It is shown that the distribu- 
tion of burst strains in the MT-3 rods from the in-pile LOCA simu- 
lation test can be predicted using geometric parameters measured 
on archive pellets. The observed variation of the burst strains ex- 
hibited by the MT-3 rods is shown to be reasonably consistent with 
the model prediction based on the pellet stack displacement con- 
cept. 


662 (IWGFPT—16, pp 133-140) Influence of fuel 

— —— of peg: azimuthal temperature vari- 

Jackson, P.A.; Palmer, I.D. 

Ga sti 1 Nuclear Fads Lid Ltd., wee Oct 1983. NTIS 

S Sales Only) ALM AOl. File Number 
T184900983. (Cone. 6305155_-Summ). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

The presence of azimuthal temperature variations during 
cladding deformation in a loss-of-coolant accident serves to limit 
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rupture strains and hence channel blockage. Fuel pellet eccentricity 
has been shown to be an important source of such temperature dif- 
ferences. This paper discusses the effect of fuel pellet relocation on 
predicted azimuthal clad temperature variations. The results of two- 

heat transfer calculations are presented for fuel frage- 
ment/clad geometries taken from sections of irradiated fuel rods 
which were strained in out-of-reactor clad ballooning tests. The im- 
portance of the disposition of the fuel fragments within the clad- 
ding on the clad azimuthal temperature variations and hence on the 
degree of clad ballooning in a loss-of-coolant accident is discussed. 


ae p 141-147) Development and 

asymmetric «Marita tr > to describe the 

rod oe during LOCA. Keusenhoff, 5. G.; Chakra- 

borty, A.K.; Schubert, J.D. (Gesellschaft fuer Reaktorsi- 

cherheit m.b.H. (GRS), Koeln (Germany, F.R.)). Oct 1983. 

NTIS (US Sales Only), PC Al8/MF AOl. File Number 
TI84900983. (CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983 

Y pran eateiihetien: diated naliiaatnes tinaiiaeaaniiis 
bundles a model considering the influence of azimuthal temperature 
gradients due to the existing eccentricity of the pellets has been de- 
veloped. This model is based on the secondary creep model of 
Norton and on the concentric deformation model and burst crite- 
rion as proposed by F. Erbacher. The new model considers the azi- 
muthal temperature differences along the cladding and the resulting 
differences in deformation. With this model, calculations of clad- 
ding burst deformations from single rod and rod bundle experi- 
ments are performed with good agreement. 

664 ee ae pp 148-162) Development and 
qualification of the LOCA CUPIDON-DE- 
METER. Houdaille, B.; Fillatre, A.; Morize, P. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie). Oct Toss. NTIS (US Sales 
Only), PC Al18/MF AOl. File Number 1184900983. 
(CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident csuiaiiole Roskilde, Denmark (16 May 
1983 

. As a support to the power reactor safety analysis, codes de- 
scribing PWR-type fuel behaviour under LOCA conditions have 
been developed by CEA under the sponsorship of IPSN (Institute 
for Nuclear Safety and Safeguards). These codes are CUPIDON 
for unirradiated single fuel rod and DEMETER devoted to the 
prediction of the behaviour of a whole assembly. An extensive 
qualification program is underway. The main models: heat transfer, 
zircaloy oxidation and cladding deformation and rupture, have been 
separately benchmarked using PHEBUS experiments, German and 
Japanese transient tests and EDGAR transient tests. Qualification 
with global tests FLASH and PHEBUS is now underway. From 
the first calculations, it is concluded that CUPIDON gives a fair 
account of the behaviour of the rods tested in FLASH and 
PHEBUS. The new developments of the codes will mainly include: 
the influence of azimuthal differences of cladding temperature on 
zircaloy creep rate; the influence of the irradiation effect on me- 
chanical behaviour if it proves significant; the introduction of a sub- 
cr ay flow blockage index, using in particular PHEBUS phase II 

ts. 


665 (IWGFPT—16, pp 200-212) Out-of-pile bundle 
temperature escalation under severe fuel damage 


conditions. 
i. S. (iniuneivenatenaitnes error G.m.b.H. 
(Germany, F.R.). Hauptabteilung urtechnik). Oct 
1983. NTIS (US Sales Only), PC A 18/MF AOl. File 
Number T184900983. (CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

ee ee Ee ap en 
mum temperature of 2250 deg. C. Runoff of the melt apparently 
limited the escalation. Posttest visual examination of the bundle 
ee en ee 
fuel, flowed down the rod, and frozen in a solid mass that substan- 
tially blocked all flow channels. A large amount of powdery 
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rubble, probably fuel that fractured during cooldown, was found on 
top of the blockage. Metallographic, EMP, and SEM examinations 
showed that the melt had dissolved both fuel and oxidized clad- 
ding, and had itself been oxidized by steam. Depending on the 
overall oxygen content, the melt at room temperature contained: (a) 
three phases (low oxygen content), a-Zr(O), a uranium-rich (U,Zr) 
alloy, and (U,Zr)Os, or (b) two phases (high oxygen content), a- 
Zr(O) and (U,Zr)O2. The higher oxygen content indicates dissolu- 
tion of ZrO, as well as UO:. The melt contained roughly 40 wt.% 
UO. Where the local oxidation was very severe, such as in steam 
contact, only the (U,Zr)O2 phase was found in regions presumed to 
have been molten. 


346 (IWGFPT—16, pp 213-219) Modelling of Zirca- 
-steam-oxidation under 


S.; Neitzel, (Kernf 
ruhe G.m.b.H. (Germany, F.R.). Projekt 
heit). Oct 1983. NTIS (US Sales Only), PC Alg/ME A0l. 
File Number T184900983. (CONF-8305155—Summ.). 
From 4. specialists’ 


an LWR, in combination with loss of required safety systems, may 
lead to an uncovered core for an extended period 


when the melting point is reached. 


667 (IWGFPT—16, pp 401-410) Computer codes for 
incl ved behaviour under stenty-ctete and acetdent conditions. 
Pazdera, F.; Valach, M.; Barta, O. (Ustav Jaderneho Vyz 
kumu CSKAE, Rez (Czechoslovakia)). Oct 1983. NTIS (US 
Sales Only), PC A1l8/MF A0O1. File Number T184900983. 
(CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
dimakabentian cane We enn ae 
1983 

» aati ta geno iat sabe aia ty tue 
element behaviour in water reactors is presented. Three computer 
codes are described. The computer code RELA is a module of a 
large balance code for the prediction of fission products activities at 
the coolant of the primary circuit during operational conditions. 
The computer programme PIN is an integral fuel element behav- 
iour code for determination of fuel rod conditions during irradia- 
tion. The computer code FRAS for fuel rod behaviour under acci- 
dent conditions is under development. Some comparisons with ex- 
perimental and analytical solutions are also presented. 


668 (IWGFPT—16, pp 220-239) Fuel channel behav- 
iour during accidents with cooling in CANDU reac- 
tors. Muzumdar, A.P.; Lau, J.H.K.; Archinoff, G.H.; Blah- 
nik, C.; Brown, RA. (Nuclear Studies and Safety t., 
Ontario Hydro, Toronto (Canada)). Oct 1983. NTIS s 
Sales Only), PC Al8/MF A0O1. File Number T184900983. 
(CONF-8305155—Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
cesta cahcediananatans elaine G0 the 
1983 

ge one accident (LOCA) analysis for a CANDU re- 
actor considers a wide range of postulated break sizes and locations 
in the heat transport piping. Coincident failure of the Emergency 
Coolant Injection System to operate on demand must also be con- 
sidered. This paper describes the unique features of the CANDU 
core and heat transport system, and how these features affect the 
response of the system to the latter type of accident (indefinite de- 
graded cooling conditions). The possible range of behaviour of the 
fuel and fuel channels following the accident is discussed in terms 
of the maximum fuel temperatures which could occur, and also in 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


terms of the potential for breaching the core pressure boundary (in 
the case of CANDU, this boundary comprises a large number of 
horizontal pressure tubes each containing horizontal fuel bundles). 
The paper also describes the methods employed to derive conserva- 
tive fuel temperature transients during degraded cooling scenarios 
in CANDU reactors, and presents examples of the results obtained. 
The analysis is performed using an axially segmented fuel channel 
model with the fuel bundle assemblies represented by a ring model. 
All basic modes of heat transfer in a steam environment are ac- 
counted for, but no undue credit is taken for heat removal from the 
fuel. For example, a low steam flow rate is postulated which maxi- 

mizes the exothermic Zircaloy-water reaction, while minimizing 
convective heat removal from the fuel. Other relevant phenomena, 
such as the effects of geometry distortion on heat transfer paths are 
also accounted for. It is concluded that the integrity of the pressure 
boundary is maintained, and that the moderator acts as an effective 
heat sink which limits fuel temperatures to well below the melting 
point of UOs. 


(IWGFPT—16, pp 240-260) Fuel and fuel channel 
«0 ae in loss of coolant accident without the availability 
of the emergency coolant injection — Thompson, P.D.; 
Kohn, E. (Atomic Energy of Canada En —— Co., Mis. 
sissauga, Ontario). Oct 1983. NTIS (US Sales Onl y), PC 
A18/MF AO1. File Number T184900983. (CONF-8305155— 
Summ.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

D Safety Analysis of CANDU reactors assesses fuel and fuel 
channel behaviour under high temperature transient accident condi- 
tions. The basic purpose of the analysis is to establish the channel 
integrity (a sufficient, but not necessary condition) even when the 
Emergency Cooling Injection System is presumed to be unavail- 
able. For such severe accident conditions, the channel is heated to 
temperatures where it deforms and creates a heat removal path 
from the fuel through the pressure tube and calandria tube to the 
moderator. The moderator in CANDU reactor is a separate system 
and can provide heat removal for the heat produced within the 
channel. This occurs through pressure tube deformation either by 
circumferential strain or sag whereby the pressure tube contacts the 
calandria tube and allowing heat to be conducted directly to the 
moderator. It is found that the heat generated within the channel is 
transported to the moderator, and that the implied modes of chan- 
nel (pressure tube) deformation are physically possible, and do not 
lead to failure of the pressure tube (i.e. of the pressure boundary). 
This paper considers the fuel and channel thermal and mechanical 
behaviour at very high temperatures. It discusses modelling of fis- 
sion product release from fuel, deformation of the pressure tube and 
calandria tube, and hydrogen production insofar as it affects the 
fuel analysis and the containment analysis. 


670 (IWGFPT—16, pp 38-51) Behavior of PWR _ 
in LOCA conditions: PHEBUS test 215P. Adroguer, B.; 
Hueber, C. (CEA Centre d'Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-les-Durance (France)); Trotabas, M. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). Oct 1983. NTIS (US Sales Only), PC 
conn A01. File Number T184900983. (CONF-8305155— 
umm.). 

From 4. specialists’ meeting on water reactor fuel safety in 
off-normal and accident conditions; Roskilde, Denmark (16 May 
1983). 

The first part of the PHEBUS program enabled us to study 
how to reproduce in the PHEBUS test section thermal hydraulic 
environment of a fuel bundle in a PWR during a large break 
LOCA. An overview of the main results is presented. The last test 
215 P of the first series, being realized with pressurized rods, in- 
cludes important fuel aspects. The 5x5 nuclear rod bundle was sub- 
mitted to a transient selected from previous hydraulic tests includ- 
ing blowdown, heat-up and reflood phases. During blowdown stag- 
nation conditions in the bundle led to a non uniform fuel thermal 
response which affected the mechanical behavior of the rods during 
the heat-up phase. Deformations and ruptures are observed on the 
pressurized rods showing the important effects of rod-to-rod inter- 
actions and of axial and azimuthal temperature gradients on the 
cladding deformations and ruptures. To better understand the re- 
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sults and to evaluate code prediction capability RELAP 4 MOD 6 
for thermal hydraulic behavior and FRAP T4 and CUPIDON for 
fuel calculations were compared with data. 


671 (JAERI-M—83-002) Base input for large break 
LOCA analysis of commercial PWR with published version of 
THYDE-P1. THYDE-P1 sample calculation Run 21, Hirano, 
Masashi; Kosugi, Seiji. (Japan Atomic Energy Research 
Inst., Tokyo). Jan 1983. 85p. NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE84703547. 

This report describes input data to be used with the 
THYDE-P! interim version SV02L03, which has been published 
through NEA DATA BANK in April, 1982, and its calculated re- 
sults. The input data consist of three input data sets, one is for 
steady state and the following transients and the other two are for 
restarting, and they are successively used for a through calculation 
of a large break loss-of-coolant accident (LOCA) of a 1,100 MWe 
commercial pressurized water reactor (PWR) with "best estimate” 
(BE) options. The major purposes to set up the input data are not 
only to provide users sample data in publishing THYDE-P1 but 
also to demonstrate the ability of the published version of THYDE- 
P1 without any modification to perform a through calculation of a 
large break LOCA. The results from the present calculation will 
also be widely utilized as a bench mark in performing sensitivity 
calculations and further code modifications. In this sense, the input 
can be called a base input for the published version of THYDE-P1. 
This report also contains the results from several sensitivity calcula- 
tions, which show high capability of the version of THYDE-P1 to 
analyse large break LOCAs. 


672 (JAERI-M—83-003) Final report on the first test 
assembly (77LF-33J) for fuel center temperature measurement 
experiment. Ando, Hiroei; Matsubara, Kunihiko; Sakai, Har- 
uyuki; Kawamura, Hiroshi. Japan Atomic Energy Research 
Inst., Tokyo). Feb 1983. 33p. (In Japanese). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE84703538. 

An experiments of fuel center temperature measurement, 
which is one of the most fundamental experiments for LWR fuel 
safety, is progressing in the water loop (OWL-1). Three test fuel 
assemblies were designed and fabricated for the experiments, and 
the irradiation and post-irradiation examinations (PIE) on the first 
test assembly were completed. Temperatures of the rods were re- 
calculated by using FREG-4 and FEMAXI-3 codes due to the 
plenum gas analysis data. Comparisons between calculated and 
measured values of the center temperature are in good agreement 
with a tolerable measurement error. The initial relocation of the 
tested rods was estimated to be 50% of initial gap from the PIE 
and comparison results. Some problems on the design and fabrica- 
tion of instrumentations such as tungsten-rhenium thermocouple, 
eddy-current type displacement and pressure sensors, and turbine 
flowmeter are also discussed. 


673 (JAERI-M—83-020) Pipe rupture test results; 6 
in. pipe whip test under BWR LOCA conditions. Overhang 
length parameter. Kurihara, Ryoichi; Yano, Toshikazu; 
Ueda, Shuzo; Isozaki, Toshikuni; Miyazaki, Noriyuki; Kato, 
Rokuro; Miyazono, Shohachiro. (Japan Atomic Energy Re- 
search Inst., Tokyo). Feb 1983. 48p. NTIS (US Sales Only), 
PC A03/MF AOl1. File Number DE84703540. 

A series of pipe rupture tests has been performed in JAERI 
to demonstrate the safety of the primary coolant circuits in the 
event of pipe rupture, in nuclear power plants. The present report 
summarizes the results of 6 in. pipe whip tests (RUN 5605, 5606), 
under BWR LOCA conditions (285°C, 6.8 MPa), which were per- 
formed in August, 1981. The test pipe is made of Type 304 stainless 
steel and its outer diameter is 6 in. and its thickness is 11.1 mm. The 
restraints are made of Type 304 stainless steel and its diameter is 
16.0 mm. Two restraints were set on the restraint support with 
clearance of 100 mm. Overhang length was varied as the parameter 
in these tests and was 300 mm or 700 mm. The following results are 
obtained. (1) The deformations of a pipe and restraints are limited 
effectively by shorter overhang length of 300. However, they 
become larger when the overhang length is 700 mm, and the pipe 
deforms especially at the setting point of restraints. (2) Velocity at 
the free end of pipe becomes about 30 m/sec just after the break. 
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However, velocity at the setting point of restraint becomes about 
only 4 m/sec just after the break. (3) It seems from the comparison 
between the 4 in. tests and 6 in. tests that the maximum restraint 
force of 6 in. tests is about two times as large as that of 4 in. tests. 


674 ’ (JAERI-M—83-022) Droplets flow and — trans- 
fer at top region of core in reflood phase. Osakabe, Mi 

Ohnuki, Akira; Sobajima, Makoto. gl a cE 
Research Inst., Tokyo). Feb 1983. 2 

Only), PC A03/MF AO1. File Number 04703508. 

The heat transfer at the top region of core is complicated 
due to the strong thermal non-equilibrium just after the start of re- 
flood phase in a postulated PWR-LOCA experiment. The film 
taken with a high-speed cinecamera shows upward droplets flow 
and falling water film on the non-heated rod just after the start of 
reflood at elevation 3235 mm above the bottom of heated length of 
heater rods in Slab Core Reflood Test. The measured mean diame- 
ter of droplet is about 1 mm. This value of mean diameter is larger 
than the measured result for the annular dispersed flow in a pipe. 
On the other hand, the corresponding Weber number is smaller 
than the Weber number in the accelerating flow obtained in the 
previous studies. The calculated heat transfer coefficient of the 
droplets flow approximately agrees with the sum of Dittus-Boelter’s 
convective heat transfer term and radiative heat transfer term eval- 
uated with the network analysis by Sun et al. 


675 (JAERI-M—83-028) Evaluation report on CCTF 
core-I reflood tests Cl-17(Run 36) and Cl-20(Run 39), Ther- 
mally-multidimensional effects on core thermo-hydrodyna- 
mics. Murao, Yoshio; Iguchi, Tadashi. (Japan Atomic 
Energy Research Inst., Tokyo). Feb 1983. 114p. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE84703549. 

In the safety analysis of the reflood phase of a PWR LOCA, 
the core thermo-hydrodynamic behavior is analyzed as a phenom- 
ena in a single channel core. In other words, the core thermo-hy- 
drodynamic behavior is treated one-dimensionally. In order to con- 
firm the validity of the one-dimensional treatment, tests named 
Asymmetric power test Cl-17(Run 36) and Asymmetric tempera- 
ture test Cl-20(Run 39) were performed, whose test conditions were 
similar to the base case test Cl-5(Run 14) (the reference test for the 
parametric effect tests) except for the power distribution and the 
initial temperature distribution in core, respectively. First the re- 
sults of the base case test were investigated. And the results of 
Asymmetric power test and Asymmetric temperature test were 
compared with the results of the base case test. The main conclu- 
sions are as follows: (1) The water accumulation was observed 
along the whole core even above quench front almost simulta- 
neously just after reflood initiation and almost terminated within 20 
to 30 seconds. The flow pattern was recognized as a slug flow. (2) 
In the lower two-thirds of the core, bottom quench was observed 
and the core water accumulation was one-dimensional even under 
the thermally asymmetric conditions. (3) In the upper portion of 
the core, the multi-dimensional effect was observed, i.e. the top 
quench occurred locally. (4) The water accumulation behavior or 
void fraction in the lower two-thirds of the core, i.e. our concern- 
ing region for the peak clad temperature analysis, and the core be- 
havior for system analysis can be one-dimensionally analyzed with 
a representing single channel core. 


676 (JAERI-M—83-030) Comparison report for analy- 
of CSNI international standard problem 12 (ROSA-III 
test Run 912) by RELAP5/MOD1. Kumamaru, Hiroshige; 
Tasaka, Kanji. (Japan Atomic Ener, Research Inst., 
Tokyo). Feb 1983. 115p. NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE84703541. 

The CSNI (Committee on the Safety of Nuclear Installa- 
tions) of OECD (Organization for Economic Co-Operation and De- 
velopment)/NEA (Nuclear Energy Agency) designated ROSA-III 
test Run 912 as International Standard Problem 12. The ROSA-III 
test facility is a volumetrically scaled (1/424) boiling water reactor 
(BWR) system with an electrically heated core designed to study 
response of the Engineered Safety Features (ESF) in a commercial 
BWR system during a loss-of-coolant accident (LOCA). ROSA-III 
test Run 912 was conducted on May 19, 1981 at Japan Atomic 
Energy Research Institute, and the test simulated a 5% split break 
at the inlet line of the recirculation pump with an assumption of 
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high pressure core spray system (HPCS) failure. Comparison plots 
and discussions of five calculations by three participants are pre- 
sented in this report. All of the calculations were calculated by 
using the RELAPS/MOD1 (cycle 001 or cycle 014) code. The 
trends of transients of the system pressure, the break flow rate, the 
core inlet flow rate, the mixture level and the heater rod surface 
temperature in the five calculations agreed fairly well with the ex- 
perimental results. 


677 (JAERI-M—83-033) Rupture disc opening proper- 

ty for using pipe rupture test in JAERI. Kato, Rokuro. 
} Road cig Energy Research Inst., Rog Mar 1983: 
46p. (In Japanese). NTIS (US Sales Only), PC A03/MF 
AO1. File re DE84703542. 

In the Mechanical Strength and Structure Lab of JAERI 
there are being performed pipe break tests which are a postulated 
instantaneous guillotine break of the primary coolant piping in nu- 
clear power plants. The tests being performed are pipe whip tests 
and jet discharging tests. The bursting of the rupture disc is initiat- 
ed by an electrical arc and is concluded by the internal pressure. 
Because the time characteristics during the opening of the rupture 
disc affects the dynamic thrust force of the pipe, it is necessary to 
measure these time characteristics. However, it is difficult to meas- 
ure the conditions during this continuous opening because at the 
same time of the opening the high temperature and high pressure 
water is flashing. Therefore, the rupture disc opening was postulat- 
ed on the measuring of the effective opening characteristics with 
electric contraction terminals which were attached to the inner sur- 
face of the test pipe downstream of the rupture disc and were ex- 
tended toward the pipe centerline in a ring whose area is about 60 
% of the area of the pipe flow sectional area. The measurement 
voltage was recorded when the data recorder was started in se- 
quence with the electrical arc release from a trigger signal. As a 
result, it is evident that under high temperature and high pressure 
water the effective opening time is delayed by a few milliseconds. 


678 (JAERI-M—83-037) Description of THALES- 


and pressure during core meltdown 5 
Nishi, Makoto; Watanabe, Norio; Ishiguro, Junichi; Kudo, 


Kazuo; Nakamura, Akira. (Japan Atomic Energy Research 
Inst., Tokyo). ‘Mar 1983. vm (In Japanese). NTIS (US 
Sales Only), PC A06/MF AOl1. File Number DE84703591. 

THALES-CV1, a computer code for evaluating reactor con- 
tainment pressure and temperature during core meltdown accident, 
was developed. In the code a whole free volume inside the contain- 
ment is divided into several number of compartments which are 
connected to each other by junctions. Each compartment is further 
divided into two regions - gas region and liquid region including 
water droplets and steam bubbles respectively - by a movable mix- 
ture surface. THALES-CV1 evaluates mass and heat flows to/from 
the regions and calculates containment pressure and mass and tem- 
perature in each region, assuming uniform pressure in the contain- 
ment and thermal equilibrium in each region of a compartment. A 
junction flow is calculated so that the volume of every compart- 
ment is kept constant and the phase of the flow is determined from 
the relationship between the mixture level and the junction eleva- 
tion in the upstream compartment. In this code the following mass 
and heat transfers are considered: Blowdown flow from reactor 
cooling system, water boiling in reactor cavity, gas generation by 
melt-concrete interaction, heat transfer and mass addition by con- 
tainment spray, ECCS flow addition to containment after reactor 
pressure vessel melt-through, cooling by containment air cooler, 
ventilation from one compartment to another, heat transfer to con- 
tainment wall and internal structures, composition change and heat 
addition due to hydrogen burning, cooling by ice condenser, and 
leakage from containment to outside. All the models for these mass 
and heat transfers are very simple. If the sensitivity study for the 
code which is going to be performed hereafter finds some models 
are sensitive for containment pressure and temperature transient, 
such models will be sophisticated. 
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(JAERI-M—83-043) Experiment data of ROSA- 
ee een et see 
fall ECCS. Anoda, Yoshinari; Soda, Kunihisa; 

Kanji. Japan Atomic Energy Research Inst., Tokyo). Feb 
1983. 168p. NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE84703543. 

This report presents the test data of Run 7341 in the single 
failure test series of the ROSA-III program to conduct the system 
effect test concerning the response of a BWR during a LOCA with 
the ECC injection. The ROSA-III test facility is a volumetrically 
scaled (1/424) system of the BWR/6 with an electrically heated 
core and the scaled ECCS. Run 7341 is a double-ended break test 
at the recirculation pump inlet with the assumption that all ECCS 
function as designed. The test is initiated with the steam dome pres- 
sure of 7.28 MPa, the lower plenum subcooling of 11.0 K, the core 
inlet flow rate of 15.3 kg/s, and the core heat generation rate of 
3.55 MW and proceeded as planned. The whole core is quenched 
after the ECCS actuation and the maximum fuel cladding tempera- 
ture is 810 K. The effectiveness of ECC injection has been clarified 
from the comparison of the test results with those of the other test 
in the series without ECCS. 


680 (JAERI-M—83-046) Examination of similarity be- 
tween ROSA-III and BWR/6 during a large break LOCA. 
Yonomoto, Taisuke; Tasaka, Kanji; Shiba, Masayoshi; Akin- 
aga, Makoto; Abe, Nobuaki; Aoki, Hideto. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1983. 154p. (In Japa- 
nese). NTIS (US Sales Only), PC A08/MF AOI. File 
Number DE84703544. 

In order to investigate a similarity between ROSA-III and 
BWR/6 during a large break LOCA, a large break test analysis in 
ROSA-III facility was done using the RELAP4/MOD6/U4/J3 
code, the selected test for the analysis is RUN926 which is a 
double-ended break at the recirculation pump inlet pipe with the as- 
sumption of HPCS failure. By this test analysis, the features of the 
analytical model in RELAP4/MOD6/U4/J3 were understood. Fur- 
thermore, the same model using the test analysis was applied for 
BWR/6 calculation, and the analysis of a large break LOCA was 
done. Analytical results show a good agreement in the system pres- 
sure transients between ROSA-III and BWR/6 during a large break 
LOCA. Although the mixture level and the fuel rod surface tem- 
perature transients are slightly different between the two systems 
the overall tendency is quite similar. It is found from this analysis 
that ROSA-III test facility can simulate the important phenomena 
during a BWR large break LOCA. 


681 (JAERI-M—83-065) Evaluation report on CCTF 
core-I reflood tests Cl-16 (Run 25), Cl-21 (Run 40) “a Cl-22 
(Run 41). Comparison of results between FLECHT coupling 

tests and FLECHT-SET tests. Murao, Yoshio; Iguchi, Tada- 
shi Sudoh, Takashi. ( gg Atomic Energy Research Inst., 
Tokyo). May 1983. 118p. NTIS (US Sales Only), PC A06/ 
MF A0O1. File Number 84703552. 

In order to confirm that the phenomena in the CCTF are 
consistent with and analogous to those in the other test facilities, 
three CCTF tests with the imental conditions simulated the 
FLECHT-SET TESTS, 3105B, 2714B and 3420B were performed. 
The downcomer and the upper plenum water accumulations and 
the pressure drops in the intact loops of the CCTF and the 
FLECHT-SET were the same, however, the pressure drops in the 
broken loop and resuitant hydrodynamic oscillation in the system 
and the core thermo-hydrodynamic behaviors were different from 
each other. It was found that the differences were mainly intro- 
duced from the pressure drops at the broken cold leg nozzle in the 
CCTF, while the pressure drops did not appear in the FLECHT- 
SET tests because of the different design and operation of the facil- 
ity. Accordingly, under the consideration of the differences of the 
designs and operation methods of the facilities, the phenomena ob- 
served in both facilities can be concluded to be analogous with 
each other. 
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682 (JAERI-M—83-070) Fracture-bearing capability of 
Zircaloy cladding on thermal-shock during the reflood stage 
of a loss-of-coolant accident in LWRs. Uetsuka, Hiroshi; 
Furuta, Teruo; Kawasaki, Satoru. (Japan Atomic NI 
Research Inst., Tokyo). May 1983. 53p. Min ee 

(US Sales Only), PC A04/MF AOl. File Robe 
DE84703553. 

Integral tests of rod-burst, oxidation and thermal-shock were 
performed using simulated fuel rods to examine the fracture-bearing 
capability of Zircaloy-4 cladding during the reflood stage of a 
LOCA in LWRs. The failure-nonfailure boundary oxidation condi- 
tion of the cladding on quenching under no constraint condition lay 
in the region of ECR = 35 -- 38% for the isothermal oxidation 
temperature between 1050 and 1330°C. This value of ECR is in 
good agreement with that obtained by Chung et al. The boundary 
oxidation condition of the cladding on quenching under constraint 
condition lay in the region of ECR = 19 -- 24% for the isothermal 
oxidation temperatures ranging 930 -- 1310°C. This value is suffi- 
ciently large compared with the criterion of 15% ECR in Japanese 
acceptance criteria for ECCS. Hydrogen as well as oxygen played 
a dominant role in the fracture behavior of the rod during flooding 
under constraint condition. A large portion of hydrogen absorbed 
by the cladding precipitated in the transformed-8-phase layer as A- 
ZrHx. 


683 (JAERI-M—83-096) Simulator test on the rod-to- 
rod interactions of ballooning Zircaloy claddings of fuel as- 

. Effects of external heaters on the deformation behav- 
ior. Suzuki, Motoye. (Japan Atomic Energy Research Inst., 
Tokyo). Jul 1983. 53p. (In Japanese). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE84703555. 

Burst tests were conducted with a single rod simulator sur- 
rounded by eight non-pressurised external heaters in order to inves- 
tigate the mechanical and thermal interactions assumed to occur 
among Zircaloy claddings of fuel assemblies in a hypothetical 
LOCA of LWR. It was found that deformation and rupture behav- 
iors of ballooning cladding which made contact with the external 
heaters depend not only on the temperature difference between the 
sheath and external heaters but also on the internal pressure and 
temperature at which ballooning takes place. It was observed and 
analyzed that cladding hoop tensile stress is largest at the inflection 
points generated outside the contact surface of the expanding tube. 


684 (JAERI-M—83-101) Full-scale Mark II contain- 
ment response test program. Test facility modifications. Ya- 
mamoto, Nobuo; Kukita, Yutaka; Namatam 
Atomic Ener 


e, Ken. (Japan 

Research Inst., Tokyo). Jul 1983. 117p. (in 

Japanese). S (US Sales Only), PC A06/MF AOI. File 
Number DE84703545. 

This report describes modifications made on the test facility 
used for the Full-Scale Mark II Containment Response Test (CRT) 
Program, which was performed from April 1977 to March 1983 to 
experimentally investigate the hydrodynamic loads induced in a 
boiling water reactor (BWR) Mark II pressure suppression contain- 
ment system during a postulated loss-of-coolant accident (LOCA). 
The facility modifications included stiffening of the structures en- 
closing the pressure suppression pool, which was made in order to 
reduce the influence of fluid-structure interactions (FSI) on the 
measurement of the pool boundary loads, and improvements and 
addition of the test instrumentation. The errors of the test instru- 
mentations are estimated in this report. 


685 (JAERI-M—83-105) Examination of TMI accident 
simulation test at LSTF in ROSA-IV program. Tanaka, Mit- 
sugu; Tasaka, Kanji; Ito, Hideo; Owada, Takao; Owada, 
Akihiko; Ozasa, Kentaro. (J —_ Energy "Research 
Inst., Tokyo). Jul 1983. 65p. panese). NTIS (US Sales 
Only), PC A04/MF A01. File Nusber DE84703557. 
ROSA-IV LSTF (Large Scale Test Facility) is under con- 
struction now and it will be used for integral experiments of a small 
break LOCA and an anticipated operational transient in a PWR. It 
is planned to carry out a simulation test of the TMI accident using 
the LSTF. The TMI accident occured in U.S.A. in March, 1979 
and it was the worst accident in the history of commercial nuclear 
power plants. The report describes the operational sequence of the 
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TMI accident and the approach which will be used to model the 
sequence in the LSTF. The plans discussed herein were defined 
based on the extensive investigation and examination of the reports 
and information of the accident. The work described herein will be 
used as a basis for the more detailed planning of the TMI simula- 
tion test at LSTF utilizing the information obtained by the comput- 
er code analysis. 


686 (JAERI-M—83-114) Effect of upper plenum water 
reflooding under 


Makoto; Iwamura, Takamichi; Osakabe, 
Akira; Abe, Yutaka; Adachi, Hiromichi. (Japan 
Energy Research Inst., Tokyo). Jul 1983. 126p. 
Sales Only), PC A07/MF AOl. File Number DE84703558. 
Large Scale Reflood Test Program has been performed 
under contract with the Atomic Energy Bureau of Science and 
Technology Agency of Japan since 1976. The Slab Core Test Pro- 
gram is a part of the Large Scale Reflood Test Program along with 
the Cylindrical Core Test Program. Major purpose of the Slab 
Core Test Program is to investigate two-dimensional, thermo-hy- 
drodynamic behavior in the core and the effect of fluid communica- 
tion between the core and the upper plenum on the reflood phe- 
nomena in a postulated loss-of-coolant accident of a PWR. A signif- 
icant upper plenum water accumulation was observed in the Base 
Case Test SI-01 which was carried out under forced-feed flooding 
condition. To investigate the effects of upper plenum water accu- 
mulation on reflooding phenomena, accumulated water is extracted 
out of the upper plenum in Test S1-03 by full opening of valves for 
extraction lines located just above the upper core support plate. 
bie report presents this effect of upper plenum water accumulation 
phenomena through the comparison of Tests SI-01 
a S1-03. In spite of full opening of valves for upper plenum water 
extraction in Test S1-03, a little water accumulation was observed 
which is of the same magnitude as in Test SI-01 for about 200 s 
after the beginning of reflood. From 200 s after the beginning of 
reflood, however, the upper plenum water accumulation is much 
less in Test S1-03 than in Test SI-01, showing the following effects 
of upper plenum water accumulation. In Test Sl-03, (1) the two-di- 
mensionality of horizontal fluid distribution is much less both above 
and in the core, (2) water carryover through hot leg and water ac- 
cumulation in the core are less, (3) quench time is rather delayed in 
the upper part of the core by less water fall back from the upper 
plenum, and (4) difference in the core thermal behavior and core 
heat transfer are not significant in the middle and lower part of the 
core. 


687 (JAERI-M—83-115) Evaluation report on CCTF 
Core-I reflood tests Ci-18 (Run 37) and Cl-8 (Run 17). Inves- 
in the the loop seal _ 


(Japan Atomic Energy Research Inst., tokyo). Jul 1983. 
105p. NTIS (US Sales Only), PC A06/MF AOl. File 
oe DE84703559. 

The loop seal experiments, Cl-18 and Cl-8, were conducted 
in the Cylindrical Core Test Facility (CCTF). For these experi- 
ments, the saturated water was filled in four loop seal sections to 
the elevation of 1.5 m from the bottom of them prior to the experi- 
ment initiation in order to simulate the remaining water in the loop 
at the initiation of a reflood phase during a loss-of-coolant accident 
(LOCA) in a pressurized water reactor (PWR). The results of the 
loop seal experiment, Cl-18, was mainly discussed in this report be- 
cause, in the other loop seal experiment, Cl-8, the core power was 
prematurely turned off during the transient of it. The significant 
steam penetration through the broken loop seal section initiated at 
32 seconds after flood, and most of the filled water was blown 
away until 65 seconds. Before that time, the core water accumula- 
tion was suppressed due to the water seal in the loop seal section. 
The turnaround temperature was higher than that for the Cl-5 
which was conducted under no filled water in the loop seal section. 
The driving force of the steam penetration is the difference of the 
differential pressures in the downcomer and the core. The driving 
force was equal to the pump-side water head at the initiation of the 
steam penetration. The ECC injection rate affected the water accu- 
mulation in the downcomer and controlled the timing of the initi- 
ation of the steam penetration. 
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(JAERI-M—83-121) Evaluation report on CCTF 
CORE-I REFLOOD TEST Ci-4 (Run 13) and Cl-15 (Run 
24). en dee Tene Men Yeon Dee 
jection effects. Sudoh, Takashi; Murao, Yoshio. 
Atomic Energy Research Inst., Tokyo). Aug 1983. Cop 
NTIS (US les Only), PC A06/MF A011. File Number 
DE84703560. 

The tests Cl-4 and Cl-15 were performed with the Cylindri- 
cal Core Test Facility (CCTF) to investigate the effects of the de- 
pressurization process to simulate the refill phase, and the effects of 
the nitrogen to be injected after the end of the accumulator injec- 
tion on the thermo-hydraulic behavior in the core and primary loop 
system during refill and reflood phases. In these tests, after the 
lower plenum was filled to 0.9m level with saturated water at 0.6 
MPa, the accumulator water was injected into three intact cold legs 
in the depressurization period from 0.6 MPa to 0.2 MPa. The water 
in the lower plenum voided during the depressurization and the sig- 
nificant steam condensation occurred in or near the intact cold legs. 
The condensation caused high steam flow rate in the intact loops 
and the lower plenum flashing resulted in suppressed core water ac- 
cumulation. The slightly lower core heat transfer coefficient due to 
the less core water caused the higher turnaround temperature and 
the longer quench time than those of the normal reflood test with- 
out the depressurization process. The nitrogen injection followed 
he ceuuelaiae nietiaa wisdihiens ts dean 424k However, 
significant effects of the nitrogen injection was not observed. 


689 (JAERI-M—83-122) Effects of core inlet water 
subcooling on reflooding phenomena. SCTF Core-I forced 
feed flooding tests. Iwamura, a omg Sudo, Yukio; Soba- 
jima, Makoto; Osakabe, Masahiro: ran Akira Abe, 
Yutaka; Adachi, Hiromichi. Gapan, Atomic gy Re- 
search Inst., Tokyo). Aug 1983. 91lp. NTIS (US Sale Only), 
PC A05/MF AO1. File Number DE84703561. 

The major objectives of Slab Core Test Facility (SCTF) 
Program are to investigate the two-dimensional thermo-hydrody- 
namic behavior in the core and the fluid communication between 
the core and the upper plenum during the reflooding phase of a 
PWR-LOCA. The present report describes the experimental studies 
on the effects of core inlet water subcooling on reflooding phenom- 
ene under forced flooding condition observed in Tests $106 (high 
subcooling test) and Sl-01 (base case test). Maximum core inlet 
water subcoolings in the two tests were 37 and 16 K, respectively. 
It was found that the higher core inlet water subcooling results in 
the higher quench propagation, the higher heat transfer coefficient 
and the lower void fraction near the quench front, the larger water 
accumulation in the core and upper plenum, the smaller water car- 
ryover through the hot leg, and the more significant cross flow in 
the core. 


690 (JAERI-M—83-140) Evaluation report on CCTF 
CORE-I REFLOOD TEST Ci-i, (Run 010). fave Investigation of 
the loop flow resistance effect. Sudoh, Takashi; Murao, 
Yoshio. Nag = Spry Energy Research Inst., Tokyo). Sep 
1983. 68 S (US Sales Only), PC A04/MF A01. File 
Number DE84703563. 

This report describes the effects of the loop flow resistance 
on the thermohydraulic behavior in the primary system during the 
reflood phase. The investigation is based on the results of the test 
Cl-1 which was performed with increased loop flow resistance in 
the Cylindrical Core Test Facility (CCTF) at Japan Atomic 
Energy Research Institute. The loop flow resistance was about 
40% higher in the present test than in the reference test Cl-5. The 
results of two tests were compared and the following conclusions 
were obtained: 1) The total loop flow rate and the core flooding 
rate were reduced by about 20% with the increased loop flow re- 
sistance 2) The core heat transfer was also lowered, then, the turna- 
round and the quench times extended at the locations above the 
core midplane. 3) The measured maximum temperature in the core 
was 50 K higher for the present test than for the reference test. 


691 (JAERI-M—83-163) Studsvik-data editing code 
STRIP. Kikuchi, Akira. Japan Atomic | Research 
Inst., Tokyo). Oct 1983. 43p. (In Ja ) S (US Sales 
Only), PC A03/MF AO1. File Number DE84703594. 
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The editing code STRIP was developed for the effective uti- 
lization of large amount of data and the summarization of many re- 
ports from the five international projects (Studsvik/Sweden) inves- 
tigating the PCI/SCC failure behavior of LWR fuel rods on the 
basis of power ramping irradiation. The valuable special feature in 
the code STRIP exists in the editing of experimental data under op- 
tional scenarios. The present report introduces the structural outline 
of the code system and indicates several examples of the data edit- 
ing based on the scenarios. 


692 (KFK—3545-e) PARDISEKO IV - a computer 
code for calculating the aerosol behavior in closed vessels. 
Bunz, H. ee Karlsruhe G.m.b.H. 
(Germany, F.R.). Lab. fuer Aerosolphysik und Filtertechnik 
1; Kernforschungszentrum Karbrabe G:m.b.H. (Germany, 
F. R.). Projekt Schneller Brueter). May 1984. 26p. NTIS 
(US Sales Only), PC A03/MF AOI. File Number 
DE84752251. 

This report describes the PARDISEKO IV computer code. 
Its purpose is to calculate the behavior of a polydisperse aerosol 
system in a closed vessel as a function of the time. The main objec- 
tive is to describe the extensions added, to compare them with the 
former version PARDISEKO IIIb, and to explain the input and 
output. 


693 (KFK—3685) Report on research and development 
activities in 1983 of the Institut fuer Reaktorentwicklung. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer geprey Feb 1984. 27p. (In 
German). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE84752260. 

The main points of investigations are the Fast Breeder 
Project (PSB), the Nuclear Fusion Project (PKF) and the Nuclear 
Safety Project (PNS). The contributions to the Fast Breeder Reac- 
tor Project comprise theoretical and experimental work on the dy- 
namic behaviour of fast breeder reactors during operational and hy- 
pothetical incidents, investigations on consequences of local cooling 
incidents in the reactor core in consideration of possible damage 
propagation mechanisms, the detection of such events as well as the 
performance of risk-oriented analyses. As part of the Nuclear 
Fusion Project the Institute contributes to the evaluation of plant 
concepts, to the design and improvement of highly loaded compo- 
nents, to the development of handling techniques as well as to 
safety investigations. The work for the Project Nuclear Safety of 
lightwater reactors concern in particular analyses of containment 
structures under incident conditions, investigations on the fuel rod 
behaviour during incidents, as well as investigations on two-phase 
flows. The independent institutional research projects have a funda- 
mental character and are oriented towards application, too. They 
concentrate on the special fields of applied computer science and 
continuum mechanics. 


(KFK—3688) Results of research and development 
activities in 1983 of the Institut fuer Material- und Festkoer- 
(Kernforschungszentrum Karlsruhe G.m.b.H. 


perforschung. r 
(Germany, F.R.). Inst. fuer Material- und Festkoerperfors- 


chung). Feb 1984. 40p. (In German). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE84752261. 

The contributions of the Institute arranged by main fields of 
research are as follows: 1. Fast Breeder Reactor Project (PSB); 1.1 
Nuclear fuels and fuel elements; 1.2 Clad- and core structure mate- 
rials; 1.3 Plant structure materials; 1.4 Safety investgations. 2. Nu- 
clear Fusion Project (PKF). 3. Reprocessing and Waste Manage- 
ment Project (PWA). 4. Nuclear Safety Project (PNS). 5. Solid- 
State and Material Research (FM). 6. Independent institutional re- 
search projects. 


695 (KFK—3701) Triggered fragmentation experiment 
with sodium, silicone oil and pentane. Morita, T. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Reaktorentwicklung; Karlsruhe Univ. (T.H.) (Germa- 
ny, F.R.). Fakultaet foer Maschinenbau). Apr 1984. 148p. 
(In German). NTIS (US Sales Only), PC A0O7/MF AOl1. 
File Number DE84752123. 

Within the analysis of severe hypothetical fast breeder acci- 
dents the consequences of a fuel-coolant-interaction have to be con- 
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sidered, i.e. the thermal interaction between hot molten fuel and 
sodium. For the detailed understanding of the fragmentation during 
the thermal interaction of a hot liquid droplet with a cold fluid 
series of experiments were performed with sodium and solicone oil 
as hot liquid and pentane as cold easily volatile fluid. For the pre- 
cise observation of the reaction an efficient high speed camera with 
a maximum recording frequency of 1x10° f/s was used. So the frag- 
mentation caused by boiling phenomena could be observed. The 
pictures were used to estimate quantitatively e.g. the volume of the 
reaction zone and its expansion rate. By a special measuring device 
for the first time results on the time dependent portion of the liquid 
within the reaction zone could be gained. Based on the measured 
results of the experiments the course of a typical reaction, which 
can be devided into six phases, is presented and physically ex- 
plained in this report. The influence of experimental parameters, 
such as pressure of the external trigger and temperature of the hot 
liquid droplet, was investigated and from this the role of the homo- 
geneous nucleation temperature and the external trigger for the re- 
action was deduced. 54 references. 


696 (N—84-25446) Reporting of indication data. Anjar, 
B.; Gunnerhed, M. (Research Inst. of National Defence, 
Linkoeping (Sweden)). Dec 1983. = (In Swedish). (FOA- 
C—30352-E). NTIS, PC A03/MF A0Ol1. 

In order to improve nuclear power accident emergency 
planning, a more rapid and safer reporting of radiation measuring 
values from the surroundings of a nuclear power plant is needed. 
On the basis of these measured values, the County Administration 
has to make a decision concerning evacuation. The needs for infor- 
mation of different interested parties were analyzed, and certain 
bases for a monitoring organization were stated. The needs are 
summarized in a specification on demands. Starting from this speci- 
fication, a principal solution is presented with a number of automat- 
ic measuring stations placed in a circle around the nuclear power 
plant, as well as in certain centers of population. The organization 
is complemented with patrols. Possible technical solutions are de- 
scribed technically and economically. This pilot study provides a 
starting point for a decision concerning future purchasing of techni- 
cal equipment. 


697 (NP—4770494) Calculations for rupture accidents 
in gas cooled nuclear reactor plants. Rauhut, H.K. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Fakultaet fuer 
Maschinenwesen). 5 Jul 1982. 282p. (in German). NTIS (US 
Sales Only), PC A13/MF AO1. File Number DE84770494. 

For the safety assessment of nuclear reactor plants also very 
improbable accident sequences are analyzed by means of computer 
programs containing a more or less sophisticated modelling for the 
simulation of the plant components and for the calculation of the 
transient thermo- and fluid dynamical processes. The dynamical ac- 
cident analysis program GATDYN suited especially for gas cooled 
high temperature reactor plants is described. The gas dynamical 
processes are calculated on the base of the non-linear theory for 
filament flow. The simulation of the plant is based on a streamline 
modelling. The numerical solution for the description of the tran- 
sient, one-dimensional, compressible and diabatic flow is carried out 
with an explicite 2-step difference scheme. By a comparison of the 
calculations with measurements of pressure relief processes, the reli- 
ability of the calculations was checked and the proper calculation 
of compression shocks could be proved. For the rather computer- 
time consuming program, proposals are made for a simplification 
and, consequently, the multiple point model MEPUMO was devel- 
oped. Both modellings are compared with each other. 


698 (NUREG—0649-Rev.1) Task action plans for unre- 
solved safety issues related to nuclear power piants. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation). Sep 1984. 207p. NTIS, PC 
A10/MF A0O1 - GPO* $6.00. File Number TI85900131. 

This document contains Task Action Plans for generic tasks 
addressing Unresolved Safety Issues (USIs) related to nuclear 
power plants. Progress on USIs is reported to Congress each year 
in the NRC Annual Report pursuant to the requirements of Section 
210 of the Energy Reorganization Act of 1974, as amended. In ad- 
dition, the NRR issues NUREG-0606, Unresolved Safety Issues 
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Summary, Aqua Book on a quarterly basis; this report provides 
current schedule information for each USI. The Task Action Plans 
in this document include a description of the issue, a description of 
the NRC staff's approach to resolving the issue, a general discus- 
sion of the basis for continued operation and licensing pending reso- 
lution of the issue, a discussion of the technical organizations in- 
volved in the task, the requirements of manpower and program 
support funding, interactions with outside organizations and poten- 
tial problems. This document does not include Task Action Plans 
for generic tasks addressing USIs for which reports providing the 
NRC staff resolution of the issue have been published. Those tasks 
for which reports have been published are identified and the re- 
ports are referenced. 


699 (NUREG/CP—0057) Transactions of the twelfth 
water reactor safety research information meeting. 
Szawlewicz, S.A. (comp.). (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research). Oct 1984. 347p. (CONF-8410142—Summs.). 
NTIS, PC A15/MF AOl - GPO* $8.00. File Number 
T1I85900259. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

This report contains summaries of papers on reactor safety 
research to be presented at the 12th Water Reactor Safety Research 
Information Meeting. The meeting will be held at the National 
Bureau of Standards in Gaithersburg, Maryland, October 22-26, 
1984. The summaries briefly describe the programs and results of 
nuclear safety research sponsored by the Office of Nuclear Regula- 
tory Research, USNRC. Summaries of invited papers are also in- 
cluded. They cover the highlights of reactor safety research con- 
ducted by the electric utilities through the Electric Power Research 
Institute, the nuclear industry, and the research of government and 
industry in Europe and Japan. The summaries have been compiled 
in one report to provide a basis for meaningful discussion and infor- 
mation exchange during the course of the meeting. 


(NUREG/CR—3597-Rev.) Equipment qualification 
waiindileins research; tests of RTDs. Wyant, F.J.; Minor, 
E.E. (Sandia National Labs., Albuquerque, NM "(USA)). 

1984. Contract AC04-76DP007 9. Gbo GPO Der. 
0938-Rev.). NTIS, PC A05/MF AOI - PO Dep 
File Number T185001660. 

Ten resistance temperature detectors (RTDs), from three 
manufacturers, were subjected to an abbreviated loss-of-coolant ac- 
cident (LOCA) environment (saturated steam and chemical spray) 
simulation test as part of the NRC-sponsored Equipment Qualifica- 
tion Methodology Research Test Program (A-1355). The test was a 
screening test on unaged specimens that lasted about 24 hours and 
was of short duration to isolate any obvious problem areas. The 
LOCA environment caused functional failures and some physical 
damage in four of the RTDs tested. One RTD failed early in the 
test, two others of the same type produced erroneous temperature 
readings 7.5 hours into the test. Post-test investigations revealed 
that water leakage into the head areas of the three affected RTDs 
(as well as one other of the same model) may have contributed to 
the anomolous behavior. 


701 (NUREG/CR—3610) Neutron dosimetry at com- 
mercial nuclear plants. Final report of Subtask C: *He neu- 
tron spectrometer. Brackenbush, L.W.; Reece, W.D.; 


Tanner, J.E. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1984. Contract AC06-76RL01830. 118p. 
(PNL—4943). NTIS, PC A06/MF AO1 - GPO $5.00. File 
Number T185001037. 

In commercial nuclear power plants, personnel routinely 
enter containment for maintenance and inspections while the reac- 
tor is operating and can be exposed to intense neutron fields. The 
low-energy neutron fields found in reactor containment cause prob- 
lems in proper interpretation of TLD-albedo dosimeters and survey 
instrument readings. This report describes a technique that can aid 
plant health physicists to improve the accuracy of personnel neu- 
tron dosimetry programs. A *He neutron spectrometer can be used 
to measure neutron energy spectra and determine dose equivalent 
rates at work locations inside containment. Energy correction fac- 
tors for TLD-albedo dosimeters can be determined from the meas- 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


ured spectra if the dosimeter energy response is known, or from 
direct measurements with dosimeters placed on phantoms at loca- 
tions where the dose equivalent rate has been measured. This report 
describes how to assemble a spectrometer system using only com- 
mercially available components, how to use it for reactor energy 
spectrum measurements, and how to analyze the data and interpret 
the results. Both *He and multisphere spectrometers were used to 
measure neutron energy spectra and dose equivalent at three PWRs 
and one BWR. In general, the *He spectrometer measures higher 
dose equivalent rates than the multisphere spectrometer. In the 
energy range from 10 keV to 1 MeV, the dose equivalents meas- 
ured by the *He spectrometer and multisphere spectrometer agree 
within about 35% for the spectra measured. 


702 (NUREG/CR—3654) PWR FLECHT SEASET 
systems effects natural circulation and reflux condensation. 
Data evaluation and analysis report. Hochreiter, L.E.; Ru 
precht, S.D.; Dederer, J.T.; ia S.; Rosal, E.R.; Sinwell, 
B.R.; Kovdalski, F.J.; (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Nuclear Energy Systems 
Div.). — yer? 594p. (EPRI-NP—3497; WCAP—i0415). 
NTIS, PC A25/MF AOl1 - GPO* $15.00. File Number 
T185900058. 

As part of the NRC/EPRI/Westinghouse Full-Length 
Emergency Cooling Heat Transfer Separate Effects and Systems 
Effects Test (FLECHT SEASET) heat transfer and hydraulic pro- 
gram, a series of natural circulation tests were conducted on a test 
facility whose dimensions were scaled to those of current PWRs 
with a scale factor of 1/307 on a volume basis, in which full lengths 
and full heights were prototypical. The purpose of these tests was 
to identify hydraulic and heat transfer phenomena during natural 
circulation cooling modes. The resulting test data, evaluation, and 
analysis are to be used for PWR code and model assessment as well 
as to provide a comparison to similar experiments in other scaled 
systems. This report presents the test data; data reduction, analysis, 
and evaluation; and resulting model development and analysis. The 
models which have been developed include a reflux tube condensa- 
tion model as well as a single- and two-phase model for the overall 
system. 


(NUREG/CR—3662) Fuel-disruption experiments 
<a high-ramp-rate heating conditions, Wright, S.A.; Wor- 
ledge, D.H.; Cano, G.L.; Mast, P.K.; Briscoe, F (Sandia 
National Labs., Albuquerque, NM (USA); Science Applica- 
tions, Inc., Albuquerque, NM (USA); UKAEA Safety and 
Reliability Directorate, Culcheth). Oct 1983. Contract 
AC04-76DP00789. 90p. (SAND—81-0413). NTIS, PC A05S/ 
MF = GPO. File Number T1I85001309. 

This topical report presents the preliminary results and anal- 
ysis of the High Ramp Rate fuel-disruption experiment series. 
These experiments were performed in the Annular Core Research 
Reactor at Sandia National Laboratories to investigate the timing 
and mode of fuel disruption during the prompt-burst phase of a 
loss-of-flow accident. High-speed cinematography was used to ob- 
serve the timing and mode of the fuel disruption in a stack of five 
fuel pellets. Of the four experiments discussed, one used fresh 
mixed-oxide fuel, and three used irradiated mixed-oxide fuel. Analy- 
sis of the experiments indicates that in all cases, the observed dis- 
ruption occurred well before fuel-vapor pressure was high enough 
to cause the disruption. The disruption appeared as a rapid spray- 
like expansion and occurred near the onset of fuel melting in the 
irradiated-fuel experiments and near the time of complete fuel melt- 
ing in the fresh-fuel experiment. This early occurrence of fuel dis- 
ruption is significant because it can potentially lower the work- 
energy release resulting from a prompt-burst disassembly accident. 


704 (NUREG/CR—3685) Toxic gas accident analysis 
code user’s manual. Chanin, D.I.; Shiver, A.W.; Bennett, 
D.E. (Sandia National Labs., Albuquerque, NM (USA)). 
Aug 1984. Contract ‘AC04-76DP00789. 63p. (SAND—84- 
0367). NTIS, PC E04/MF AOl - GPO. File Number 
T185001659. 

Includes 2 sheets of 48x reduction microfiche. 

One of the offsite hazards which could threaten the safety of 
a nuclear power plant is nearby transportation accidents involving 
releases of toxic gases or volatile liquids. Significant releases of 
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such materials could endanger the plant through incapacitation of 
control room personnel. An interactive computer program has been 
developed to aid in the evaluation of control room habitability for 
these accidents. The first part of the program can be used to study 
the time history of toxic material concentrations in the control 
room under varying external conditions, all of which can be speci- 
fied by the user. The second part estimates the annual probability 
of operator incapacitation at a particular plant due to nearby acci- 
dents on roads or rail lines, or at storage sites. A data base manager 
is provided so that all data (site and route layouts, plant characteris- 
tics, meteorological data, and chemical data) can be entered and 
maintained in a convenient format. The program was developed for 
use on CDC computers using the NOS time-sharing system. 


(NUREG/CR—3711) BWR Full Integral Simula- 
tion Test (FIST). Phase I test results. Hwang, W.S.; Alam- 
gir, M.; Sutherland, W.A. (General Electric Co., San Jose, 
CA (USA). Nuclear Fuel and Special oh ae Div). 
1984. 286p. (EPRI-NP—3602; GEAP—30496), 

A13/MF AO1 - GPO* 7.00. File Number *T185900059.-" 

A new full height BWR system simulator has been built 
under the Full-Integral-Simulation-Test (FIST) program to investi- 
gate the system responses to various transients. The test program 
consists of two test phases. This report provides a summary, discus- 
sions, highlights and conclusions of the FIST Phase I tests. Eight 
matrix tests were conducted in the FIST Phase I. These tests have 
investigated the large break, small break and steamline break 


(NUREG/CR—3808-Rev.) Aging-seismic correla- 
+ ll study on Class 1E equipment. Final report. Revision. Su- 
A.C. (Nutech, San Jose, CA (USA)). Sep 1984. 


garman, 

Contract AC04-76DP00789. 85p. (SAND—84-7135-Rev.). 

NTIS, PC A05/MF A0O1 - GPO. File Number TI85001425. 
This paper presents a new method of analysis for evaluating 


abilistic Failure Analysis, preliminary screening for equipment with 
potential aging-seismic correlation is performed. 


Core Cooling 
A.B.; Griffith, P. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Mechanical Engineering). Sep 1984. 59p. 
NTIS, PC A04/MF AO1 - GPO* $4.50. File Number 
185900252. 

Experimental studies using a prototypical experimental flow 
model of a pressurized water reactor (PWR) demonstrate water 
hammer in the cold legs due to the admission of emergency core 
cooling (ECT). Such water hammer can occur in an actual PWR 
during reflood provided there exists a stratified flow of steam and 
water in the cold legs. The hydraulic conditions in an actual PWR 
making it susceptible to such water hammer are postulated in this 
report. Calculations, based on a published criterion for water 
hammer initiation, show that the amount of ECC administered by 
the high pressure safety injection system, is not great enough to 
produce liquid depths in the cold leg which can lead to slug forma- 
tion and subsequent steam bubble collapse water hammer. Howev- 
er, a few water hammers can occur during ECC as the cold leg is 
being refilled. A simple analysis developed in this report calculates 
the water hammer pressures possible under these postulated flow 
conditions. Potentially dangerous water hammer pressures are pre- 
dicted during reflood at high system operating pressures character- 
istic of a small-break loss-of-coolant accident. Similar calculations 
done for the geometry of the experimental apparatus were com- 
pared to measurements taken during water hammer. 28 figures. 
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708 (NUREG/CR—3905) oo coding and search 
system for licensee event reports. User's guide. Green, N.M 
Mays, G.T.; Johnson, M.P. (Oak Ridge National Lab., TN 
(USA); Science Applications, Inc., Oak Ridge, TN (USA); 
JBF Associates, Knoxville, TN (USA)). Aug rr084. Contract 
AC05-840R21400. 1 (ORNL/NSIC—223). NTIS, PC 
A08/MF A011 - GPO .00. File Number T1I84017222. 

The Nuclear Regulatory Commission's Office for Analysis 
and Evaluation of Operational Data has developed, through the 
Nuclear Operations Analysis Center (NOAC) at Oak Ridge Nation- 
al Laboratory (ORNL), a system to aid in the evaluation of the Li- 
censee Event Reports (LERs) submitted by the nuclear power 
plant utilities. The primary objective of the Sequence Coding and 
Search System (SCSS) is to reduce the descriptive text of the inci- 
dent reports to a coded sequence that is both computer-readable 
and comp hable. This system provides a structured format 
for detailed coding of component, system, and unit effects, as well 
as personnel errors. The database contains all current LERs submit- 
ted by the nuclear power plant utilities after January 1, 1981, and is 
updated on a continual basis with new LERs, as they are submitted. 
The database is maintained by NOAC on the IBM-3033 computer 
system at ORNL. Following a description of SCSS and structure of 
the database, a tutorial section is provided to acquaint the first-time 
user with logon procedures and the necessary commands to re- 
trieve, display, and analyze LERs. 





(NUREG/CR—3939) Water hammer, flow induced 
‘aestne sal teen sth Wine tendo. Yoon dani, P.; Uffer, 
R.; Sexton, D. ce Corp., Campbell, CA (USA)). 
1984. 79p. (EGG— 340; OUAD—1-84-109). NTIS, 
A05/MF A0Oi - Poe $4. 50. File Number TI85900253. 

This report presents the results of an evaluation performed 
to determine current and recommended practices regarding the 
consideration of water hammer, flow-induced vibration and safety- 
relief valve loads in the design of nuclear power plant piping sys- 
tems. Current practices were determined by a survey of industry 
experts. Recommended practices were determined by evaluating 
factors such as load magnitude and frequency content, system sus- 
ceptibility to load occurrence and safety effects of postulated piping 
damage. 


gy pp 75-81) Radioactive standards in 

the monitoring of fast breeder type reactors. Stade, K.C. Jun 
1983. (In German). NTIS (US Sales Only), PC A05/MF 
A01. File Number T184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear ineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

Instead of aqueous mixed solutions, synthetic resin of the 
same density is used to prepare the sodium specimens, with the nu- 
clide mixture being homogeneously embedded in the resin; the mix- 
ture is to include Am-241, Cd-109, Co-57, Ce-139, Cs-137, Mn-54, 
Co-60, and Y-88. For inert gas measurements, the inner surface of 
receptacles is to be covered with a plastic foam containing the nu- 
clide mixture of Am-241, Cd-109, Co-57, Ce-139, Cs-137, Mn-54, 
Co-60, Hg-203, brought in by stirring. The foam density can be ad- 
justed so as to make its mass attenuation coefficient correspond to 
that of argon. 


711 ee Steam explosion research at 
Sandia. Berman, Corradini, M.L.; Mitchell, D.E.; 
Nelson, L.S. (Gandis National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 46p. (CONF- 
801169—1). NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File 
Number DE85000753. 

From 7. annual PNS colloquium; Karlsruhe, F.R. Germany 
(25 Nov 1980). 

Based upon current analysis of a specific PWR and experi- 
mental results, generation of large mass missiles by a steam explo- 
sion is unlikely, while small mass missiles, although more likely, 
probably would not pose a threat to the containment. The conserv- 
ative upper bound probability of containment failure due directly to 
steam explosions is estimated to be no greater than 0.01 while the 
best estimate value is probably two orders of magnitude smaller. 
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712 (UCRL—86250) Sensitivity of peak dynamic re- 
sponses to input factors. O’Connell, W.J. (Lawrence Liver- 
more National Lab., CA (USA)). Jun 1984. Contract W- 
7405-ENG-48. 19p. (CONF-840913—6). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85000756. 

From Conference on structural engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 1984). 

We examine the sensitivity of peak dynamic re- 
sponses, such as acceleration and moment, to input parameters such 
as frequency and damping. These responses have been calculated 
for the Zion Unit 1 plant, using the SSMRP computer code 
SMACS, as part of the seismic probabilistic risk assessment per- 
formed by the Seismic Safety Margins Research Program 
(SSMRP). We use linear regression analysis (LRA) to develop a 
simple model of the SMACS calculations. The sensitivities of the 
responses are the coefficients from the LRA. The LRA provides an 
approximate but simple overview of the complex response behav- 
ior. Heavy equipment such as the pressurizer and the steam genera- 
tors has a large influence on the response of attached piping. Piping 
damping is sometimes important to the piping response, but in those 
cases piping frequency is usually more important. Variability in the 
inputs introduces correlations the affected responses. The 
soil damping, through the local site effect, strongly affects all the 
plant responses. 


713 Sandia pulse reactor personnel dose reduction pro- 
gram. Philbin, J.S.; Luera, T.F. (Sandia National Lab., PAL. 
buquerque, NM). Transactions of the American Nuclear ‘Soci- 
Re — 44: No. SUP. 1, 17-19(Aug 1983). (CONF- 
From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 


714 Eighteen years of operation with a sodium-cooled 
reactor: EBR II. Perry, W.H.; Clifton, E.A. (Argonne Na- 
tional Laboratory-West, P.O. Box 2528 Idaho Falls, ID 
83401). Transactions of the American Nuclear Society, Supple- 
ment; 44: No. SUP. 1, 40-41(Aug 1983). (CONF-830818—). 

From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 


715 SEP operating history review of the Millstone 
Unit 1 nuclear power plant. Mays, G.T. (Oak Ridge National 
Laboratory, Box X, Oak Ridge, TN, 37830). Transactions of 
the American Nuclear Society, Supplement; 44: No. SUP. 1, 
44-45(Aug 1983). (CONF-830818—). 

From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 


716 Summary of fast flux test y emergency plan- 
ning. Moffitt, W. a ; Newland, D.J. (W ouse Hanford 
Co., Hanford Engineering Danivcnaat P.O. Box 
1970, Richland, EWA 99352). Transactions of the American 
Nuclear Society, Supplement; 44: No. SUP. 1, 77(Aug 1983). 
(CONF-830818—). 

From 11. biennial topical conference on reactor operating 
experience - plant startup and operations in the 80's; Scottsdale, 
AZ, USA (1 Aug 1983). 
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717 (PNL—5142) Underground pumped hydroelectric 
storage. Allen, R.D.; Doherty, T.J.; Kannberg, L.D. (Pacific 
Northwest Lab., Richland, WA (USA)). Jul” 1984. Contract 
AC06-76RL01830. 72p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE85000288. 

Underground pumped hydroelectric energy storage was con- 
ceived as a modification of surface pumped storage to eliminate de- 
pendence upon fortuitous topography, provide higher hydraulic 
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heads, and reduce environmental concerns. A UPHS plant offers 
substantial savings in investment cost over coal-fired cycling plants 
and savings in system production costs over gas turbines. Potential 
location near load centers lowers transmission costs and line losses. 
Environmental impact is less than that for a coal-fired cycling 
plant. The inherent benefits include those of all pumped storage 
(ie., rapid load response, emergency capacity, improvement in effi- 
ciency as pumps improve, and capacity for voltage regulation). A 
UPHS plant would be powered by either a coal-fired or nuclear 
baseload plant. The economic capacity of a UPHS plant would be 
in the range of 1000 to 3000 MW. This storage level is compatible 
with the load-leveling requirements of a greater metropolitan area 
with population of 1 million or more. The technical feasibility of 
UPHS depends upon excavation of a subterranean powerhouse 
cavern and reservoir caverns within a competent, impervious rock 
formation, and upon selection of reliable and efficient turbomachin- 
ery - pump-turbines and motor-generators - all remotely operable. 


2505 Flywheels 


as vehicle drive elements. Biermann, J.W. (Technische 
Hochschule Aachen (Germany, F.R.). Fakultaet fuer Mas- 
chinenwesen). 12 May 1981. 18 . in German). NTIS (US 
Sales Only), PC A09/MF AO1. jile Number DE84770486. 

Apart from low pollution and high economy, the driving 
system must also ensure a satisfactory driving performance and a 
long driving range. A power density of 100 W/kg and an energy 
density of 200 Wh/kg are stated as minimum requirements and road 
vehicle drives. Flywheels help to avoid energy losses, owing to the 
fact that the driving energy in rotors is available as kinetic energy 
so that energy conversion becomes unnecessary. Requirements on 
vehicle flywheel drives are listed. Consteuctlonsd and operating pa- 
rameters were compiled and expressed in formulas for the purpose 
of computer simulation. The mathematical representations are vali- 
dated by test bench experiments. A parameter study was carried 
out in order to assess the efficiency of different measures to meet 
these requirements. Uses of flywheels as vehicle drive elements are 
listed. 


719 (ORNL/TM—9046) Ultrasonic characterization of 
advanced composite flywheels. Simpson, W.A. Jr.; McClung, 
R.W. (Oak Ridge National Lab., TN (USA)). Aug 1984. 


Contract AC05-840R21400. 80p. NTIS, PC A05/MF A01; 
1; GPO Dep. File Number DE85000158. 

Energy storage flywheels fabricated of S2 glass-epoxy com- 
posite were studied to determine the behavior of the ultrasonic 
properties as a function of strain history and to identify possible 
predictors of incipient failure. Tensile specimens of the flywheel 
material were loaded uniaxially, and the ultrasonic properties (i.e., 
the shear and longitudinal wave velocities and the attenuation) 
were measured as a function of strain. Finished flywheels were 
similarly tested at various stages during cyclic spin testing; in addi- 
tion, the polar backscattering intensity as a function of fatigue cycle 
was recorded. The velocities are excellent indicators of the maxi- 
mum strain incurred at each point of the flywheel, and the attenu- 
ation delineates the region in which the stress is high enough to ini- 
tiate microcracking in the matrix. 


2506 Thermal 


REFER ALSO TO CITATION(S) 250600830 


720 (ORNL/TM—9170) Thermal energy storage. 
Technical progress report, 1983-March 1984, Martin, 
J.F.; Olszewski, ¥ M.; Tomlinson, J.J. (Oak Ridge National 
Lab., TN (USA)). Oct 1984. Contract AC05-840R21400. 
72p. NTIS, PC A04/MF A0O1; GPO Dep. File Number 
DE85001492. 

Progress in the development of thermal energy storage 
(TES) technology under the Oak Ridge National Laboratory TES 
Program for the period April 1983-March 1984 is reported. The 
program goals and project structure are presented. Each of the 
areas of research in TES for building heating and cooling and in- 
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dustrial applications is discussed, and the year’s progress is present- 
ed. A summary of technology transfer to the private sector is in- 
cluded. 53 references, 22 figures, 5 tables. 


2508 Chemical 


721 (LBL—18133) Continuous organic electrochemical 
synthesis. Nobe, K.; Baizer, M.; Pintauro, P.; Park, K.; Gil- 
bert, S. (California Univ., Los Angeles (USA)). Jul 1984. 
Contract AC03-76SF00098. 95p. NTIS, PC A05/MF A0Ol1; 
1; GPO Dep. File Number DE85001400. 

The electrochemical oxidation of glucose to gluconic acid 
and reduction of glucose to sorbitol has been successfully paired in 
an undivided packed bed electrode flow cell. The use of a Raney 
nickel powder catalytic cathode significantly improved the current 
efficiency for sorbitol production, as compared to a high hydrogen 
overpotential Zn(Hg) cathode. The optimum operating conditions 
for the paired synthesis are: activity W-2 Raney nickel powder 
cathode, graphite chip anode, a 1.6 M glucose and 0.4 M CaBrz ini- 
tial solution composition, pH 6-7, 60°C solution temperature, a cur- 
rent density of 250 to 500 mA and a solution volumetric flow rate 
of 100 ml min~*. Under these conditions the sorbitol current effi- 
ciencies are at least 80%, the glucose acid current efficiencies are 
100% and the product yields are quantitative. A separation scheme 
for the paired synthesis has also been devised. It consists of the pre- 
cipitation of the oxidation product (calcium gluconate) and the eth- 
anol extraction of glucose and CaBrz from sorbitol. Based on a pre- 
liminary economic analysis of the cost of raw materials, energy and 
the electrochemical cell and separation equipment the cost of pro- 
ducing 1 Ib calcium gluconate and 0.68 Ib sorbitol in a paired syn- 
thesis was estimated to be $0.896. The cost of producing the same 
amount of sorbitol and calcium gluconate in separate electrochemi- 
cal cells was calculated to be $1.20. Thus, the paired synthesis ap- 
pears to be an economically viable process. 


2509 Batteries 


722 (ANL—84-23) Status of the Li-Al/FeS battery 
manufacturing technology. An evaluation for the US Army, 
Belvoir R and D Center. Final report. Chilenskas, A.A.; Shi- 
motake, H.; Malecha, R.; Battles, J.; Miller, W.; Yao, N. ess 
a R,; Hudson, R. (Argonne National Lab., a. (USA)). 
Aug 1984. Contract W-31-109-ENG-38. 3lp. NTIS, 
03/MF A01; GPO Dep. File Number DE85000776. 

Research and development work on rechargeable lithium/ 
molten salt batteries, sponsored by the US Department of Energy, 
has been under way at Argonne National Laboratory and several 
industrial laboratories for the past decade. In 1978, a program for 
the US Army (Belvoir R and D Center) was initiated with ANL 
and Eagle-Picher Industries to ascertain the status and to aid the 
development of the manufacturing technology of the Li-Al/FeS 
battery as a power source for forklift trucks. A long-lived cell, 
achieving greater than 1000 discharge cycles, was developed in the 
Army program and was used as a basis for a forklift truck battery 
design. The projected performance of the Li-Al/FeS battery 
showed a 200% increase in stored energy when compared with a 
lead-acid battery of equal volume. 


723 Voltammetric study of the anodic oxidation of sul- 
fide ions in molten fluorides. Minh, N.Q.; Yao, N.P. (Ar- 
gonne National Lab., IL). Journal of the Electrochemical So- 
ciety; 130: 1025-1029(May 1983). 

Information regarding the electrochemical behavior of sul- 
fide ions in molten salts is important for questions of battery tech- 
nology in the case of high-temperature secondary batteries, and for 
metallurgical molten-salt processes. The present investigation is 
concerned with the electrochemical behavior of sulfide in molten 
LiF-NaF. The investigation has the objective to evaluate the feasi- 
bility of the LiF-NaF melt as solvent for the electrolysis of Al2S3. 
The results are presented of a voltammetric study of the electro- 
chemical oxidation of sulfide in LiF-NaF eutectic at 1023 K. It is 
found that the anodic oxidation of sulfide ions in LiF-NaF eutectic 
is reversible and diffusion controlled. The obtained experimental 
data correspond to the reaction mechanism 2S(2-) yields reversibly 
S2(2-) + 2e(-). 
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724 Degradation of sodium beta-double-prime alumina: 
effect of microstructure. Buechele, A.C.; De Jonghe, L.C.; 
Hitchcock, D. (California Univ., Berkeley). Journal of the 
Electrochemical Society; 130: 1042-1049(May 1983). Contract 
ACO03-76SF00098. 

Degradation of the electrolytes may occur when sodium- 
beta or beta-double-prime alumina solid electrolytes are subjected 
to ionic charge transfer in sodium/sodium or in sodium/sulfur cells. 
The present investigation is concerned with the effect of the mi- 
crostructure on this degradation. An acoustic emission technique is 
used for the detection of the initiation of crack propagation. When 
electrolytes fail by initiation and propagation of cracks, stress 
waves are generated as a result of the sudden stored energy release. 
These stress waves or acoustic emissions can be monitored by an 
ultrasonic transducer. The reported experiments can be considered 
suitable for comparison of the effects of microstructure, and for the 
evaluation of the adequacy of models proposed for the initiation 
current density threshold of Mode I degradation. 
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725 (DOE/EIA—0149(81/1)) EIA publications directo- 
ry: a user's guide. Semiannual supplement, January-June 
1981, (National Energy Information Center, Washington, 
DC (USA)). 21 Dec 1981. 46p. NTIS, PC A03/MF AO}; 1 - 
GPO $3.25; GPO Dep. File Number DE85002262. 

The purpose of this report is to provide access to EIA publi- 
cations. This issue contains abstracts of publications released for 
printing during January-June 1981. The directory includes a subject 
index, a title index, a report number listing, and information on 
how to order these publications. The abstracts of the publications 
are arranged by broad subject categories such as coal, petroleum, 
natural gas, solar energy, electric power, energy conservation, 
energy analysis and modeling. 


726 (NP—4770487) Indonesia - energy situation 1982/ 
83. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
—- F.R.)). Mar 1984. 32p. (in German). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE84770487. 
The energy situation of Indonesia is reviewed on the basis of 
some relevant data. Its energy policy is commented on, and devel- 
opments in electric power generation are described as well as the 
trends observed for the various energy sources. Figures are given 
on external trade and the balance of payments. 


727 (NP—4770488) Nigeria - energy situation 1982/83. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Apr 1984. 14p. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84770488. 

The energy situation of Nigeria is reviewed on the basis of 
some relevant data. Its energy policy is commented on, and devel- 
opments in electric power generation are described as well as the 
trends observed for the various energy sources. Figures are given 
on external trade and the balance of payments. 


728 (NP—4770508) Syria - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Apr 1984. 13p. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84770508. 

An overall concept of energy policy for Syria is not known; 
data regarding the consumption of primary energy are not com- 
piled. A report on the country’s energy situation is therefore bound 
to cover mainly specific sectors (petroleum, natural gas, electric 
power). The relative data are presented in this report. 
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2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 290100180, 768, 819 


729 (EPRI-EA/EM—3597-Vol.1) Demand-side man- 
agement. Volume 1. Overview of key issues. Final report. 
Broehl, J.H.; Huss, W.R.; Skelton, J.C.; Sullivan, R.W.; 
Limaye, DR; Sloane, B.D.; Davis, T.D; Blevins, RP. 
(Battelle Columbus Labs., OH (USA); Synergic Resources 
Corp., Bala-Cynwyd, PA "(USA)). Aug 1984. 53p. Research 
Reports Center, P.O. Box 50490, Palo Alto, CA 94303. File 
Number T185920071. 

This report is the first in a three-volume series designed to 
give utility executives and their staffs a comprehensive background 
in demand-side management. Intended primarily for the utility exec- 
utive, this volume focuses on the broad issues of demand-side man- 
agement ranging from motives for considering demand-side alterna- 
tives, to techniques for analyzing the cost-effectiveness of alterna- 
tives, to analyses of implementation issues, and finally to descrip- 
tions of actual utility experiences. Demand-side management in- 
volves a diverse set of activities including load management, con- 
servation, and marketing. It can provide utility customers with the 
opportunity they desire to better manage their total energy cost and 
usage, but in a manner that will also benefit the utility. 


730 (JAERI-M—83-106) Role of the second grid in 
le eee strategy. Sato, Osamu. (Japan Atomic 
a af ehieach Inst., be oy Jul 1983. 61p. (In Japanese). 
(US Sales Only), PC A04/MF AOl. File Number 
DE84703582. 

The second grid is a new conception of the energy system 
for a long-term energy strategy. This system provides liquid and 
gaseous fuels steadily by using an optimum mix of a variety of pri- 
mary energy sources as "the first grids” for electricity and town 
gas are doing. The possible roles of the strategic technologies in the 
second grid in the long-term evolution of Japan's energy supply 
and conversion system are discussed in this study. A number of sce- 
narios for a future have been established for this purpose and ana- 
lyzed by using the linear programming computer model, MES- 
SAGE. The distinct features of the strategic technologies in the 
second grid, such as alleviating dependence on imported oil in the 
long term, have been confirmed through the scenario analysis. 


731 ee Analysis of medium-term eco- 
nomic development and energy consumptions through the 
Eureca-Explor-EDM model chain. Final report. Merzagora, 
N. (Commission of the European Communities, Luxem- 
—o 1983. 137p. (EUR—8628-EN). NTIS, PC E07/MF 


In this report the macroeconomic and sectorial results ob- 
tained through a series of Explor-EDM runs are described; their 
achievement also required the introduction of some innovations in 
the data banks. Throughout this work some exogenous variables in 
the Explor model data bank were focused, which now require up- 
dating and new calibration. The re-structuring work of the data 
bank as a whole already got started, and new simulation tests will 
be performed after its completion. The main innovations required 
are as follows: (1) introduction of the new macroeconomic assump- 
tions worked out by the EEC through the Eureca model; (2) intro- 
duction of the new historic sequence of energy consumptions. In 
particular: gases were subdivided into natural gas and other gases; 
the consumptions arising from industrial transports were separated 
from the industrial consumptions and classified under ‘transports’; 
the historic sequence of consumptions was prolonged till 1979; (3) 
introduction of the new econometric estimates. (Copyright (c) 
ECSC-EEG-EAEC Brussels-Luxembourg 1983.) 
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2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 290200188, 189, 190, 191, 192, 193, 194, 
203, 204, 214, 215, 767, 792 


732 (EPRI-EA—3730-CCM) Decision framework for 
technology choice: decision-tree generator (DETGEN) pro- 
gram user’s manual, Sicherman, A. (Woodward-Clyde Con- 
sultants, Walnut Creek, CA (USA)). Oct 1984. 50p. Re- 
search Reports Center, P.O. Box 50490, Palo Alto, CA 
94303 $10.00. File Number T185920038. 

The DETGEN computer code provides an analytic frame- 
work in which utilities can evaluate alternative technology options 
involving multiple time-dependent uncertainties. This easy-to-use 
generic program adds an important dynamic component to existing 
analytic and planning techniques. 


733 (GAO/NSIAD—84-137) US exports subject to na- 
tional security controls. (General Accounting Office, Wash- 
ington, DC (USA). National Security and International Af- 
fairs Div.). 15 Jun 1984. 3p. General Accounting Office, PO 
Box 6015, Gaithersburg, MD 20760. File Number 
1184901659. 

Information is presented by geographic area on the dollar 
value of exports involving national security controls (license appli- 
cations approved in 1983). What percent these represented of total 
US exports for the year was calculated. 


734 (NP—4770507) Optimal growth policies for re- 
source-dependent open economies. Buhl, H.U.; Eichhorn, W 
(Karlsruhe Univ. (TH) (Germany, F.R.). Inst. fuer Wirts- 
chaftstheorie und Operations Research). Mar 1983. 18p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84770507. 

Based on the observations of worldwide declining economic 
activity in periods of strongly rising (energy) resource prices a 
model of a resource dependent economy is formulated and ana- 
lyzed. Using discrete dynamic programming its optimal investment 
policy maximizing discounted consumption is calculated explicitly. 
Beyond that we investigate how the economy optimally reacts to 
changes of the resource situation. 


735 (JPRS—83486) China report: economic affairs, 
No. 340. (Foreign Broadcast Information Service, Washing- 
ton, DC (USA)). 18 May 1983. Translation of various arti- 
cles. 67p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number T185900060. 

National policy issues, economic planning, and finance and 
banking are discussed for the Peoples’ Republic of China. 
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736 (NP—4770505) Some environmental aspects of op- 
timal economic growth. Buhl, H.U. (Karlsruhe Univ. (TH) 
(Germany, F.R.). Inst. fuer Wirtschaftstheorie und Oper- 
ations Research). Apr 1983. 14p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE84770505. 

A multi-sector model of an economy is formulated, dis- 
cussed, and analysed. Contrary to most of the literature on optimal 
economic growth it is assumed that the society is not purely con- 
sumption maximizing. Thus, environmental disutilities are integrat- 
ed into the society's objective function. Using discrete dynamic 
programming methods, optimal investment policies are determined 
explicitly. It is shown that compared to the optimal consumption 
level the introduction of positive environmental disutilities yields 
both, smaller optimal capital stocks and less production. 





Sweet for the sour: incentives in environmental me- 

Sorensen, J.H.; Soderstrom, J.; Carnes, S.A. (Oak 

Ridge National Laboratory, TN). Environmental Manage- 
ment; 8: No. 4, 287-294(Jul 1984). Contract W-7405-ENG- 


26. 

The siting of facilities with undesirable environmental char- 
acteristics often leads to public conflict. Hazardous waste disposal, 
airport noise suppression, pollution control, and access to water- 
ways and supplies are familiar examples of such conflict. Efforts to 
resolve the conflict and make siting decisions frequently exacerbate 


flicts. Four types of incentives - mitigation, compensation, reward, 
and particpation - are discussed. The paper concludes with a discus- 
sion of the utility and application of eabens for solving environ- 


738 consequences of industrial-scale 
fuel ethanol production. Waits, E.D.; Elmore, J.L. (Oak 
.» TN). Environment International: 9: No. 
a sags. 534(1983) Contract W-7405-ENG-26. 
; The environmental consequences of the construction and op- 
eration om a commercial-scale fuel-ethanol plant of conventional 
design are evaluated. The hypothetical facility was assumed to have 
a production capacity of 60 x 10° L/yr of anhydrous ethanol, to use 
corn (dry milling) as a feedstock, to use benzene for dehydration, 
and to burn coal for process heat. Although there is potential for 
environmental degradation, this analysis indicated that careful siting 
of the plant and application of available pollution abatement tech- 
niques should reduce impacts to acceptable levels. 


2904 Natural Resources 


739 (CONF-8010366—) Energy raw materials in the 
Alps-Adria region. (Montanuniversitaet Leoben a. 
Feb 1982. 172p. (In German). ait — Sales Only), PC 
A08/MF AO1. File Number DE8477 
See hoi oa ap RO 
neon Lan, Sots CF On BES. 

The common concerns of the republics, lands and regions 
that have joined to form the "Arbeitsgemeinschaft der Laender und 
Regionen der Ostalpengebiete” include the exchange of ideas and 
deliberation on all questions regarding energy supply, energy pro- 
duction and energy exchange. This brochure is the result of a sym- 
posiun on “Energy raw materials in the Alps-Adria region”. Scien- 
tists and representatives of the energy economy from Yugoslavia, 
Italy, the Federal Republic of Germany and Austria attended the 
symposium. It proceeded from a number of already fairly concrete 
problem definitions: adequate assessment of energy sources avail- 
able in the Alps-Adria region, especially the use of the approved 
raw material coal under new technological conditions, the technical 
possibilities for using thermic energy and, above all, the benefit and 
possible uses of alternative energy sources. The interrelation be- 
tween energy production and environment certainly belongs to the 
most important and momentous aspects to the energy economy, be- 
cause it is this interrelation from which the modelling of tolerable 
conditions of life for man essentially depends. 


See Boundary program raw material 
research: Annual report 1982 mineral reserves (terrestrial and 
marine), chemical feedstocks, regenerative fuels, metallurgy, 
een Lee 
lich G.m.b.H. (Germany, F.R.). Projektlei Rohstoffors- 
chung). 1983. 1052p. (In German). NTIS = Sales Only), 
PC A99/MF A011. ile Number DE8477029 

se i aterane remo 
ogy of the Federal German government is the medium to long-term 
safeguarding of a raw material supply in the Federal Republic of 
Germany that will be inexpensive and stable from a national eco- 
nomic viewpoint, and the improvement of the raw, technical and 
primary material technologies. The program has two aspects which 
are often inseparable in carrying through a project: A raw material 
program taking into account the aspect of those raw materials that 
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are, for political reasons, not or to a lesser degree available, and 
their growing physical shortage worldwide. A technology program 
to promote the technical and scientific progress in connection with 
raw, primary and technical materials. The annual report consists of: 
1. the introduction, 2. a conspectus of the promoted projects as per 
the end of 1982, 3. an introduction into the four points of main em- 
phasis of the program as well as descriptions of the individual 
projects currently promoted and concluded in the report period; 4. 
the appendix with, a.o. a register of project numbers, a list of firms, 
and a list of the final reports. 


741 (NP—4901652) Energy resources and facilities 
map of Missouri. (Missouri Dept. of Natural Resources, 
Rolla (USA). Div. of Geology and Land Survey). aon 
28p. Missouri Dept. of Natural Resources, P.O. Box 2 
Rolla 65401. File Number T184901652. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 290500225, 374, 740, 1212 


742 (DOE/ER/10197—T1) Institutional exploratory 
energy research program. Final report. Leigh, B.P. (Louisi- 
ana State Univ., Baton Rouge (USA). Center for Energy 
Studies). 30 Apr 1984. Contract FG05-80ER10197. 17p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85001484. 

In 1980, Louisiana State University became one of nine uni- 
versities selected by the Department of Energy as a recipient of an 
Institutional Exploratory Energy Research grant. A Center for 
Energy Studies was founded to focus on facilitating energy re- 
search for the betterment of the State of Louisiana. 


743 (DOE/S—0029, pp 47-68) Electric utility research 
t. Balzhiser, 


and development. R. (Electric Power Research 
Inst., Palo Alto, CA). May 1983. NTIS, PC A08/MF AO1. 
File ‘Number 1184014836. 

In Industrial energy research and development. 

Research conducted by the Electric Power Research Insti- 
tute (EPRI) for the electric utilities is reviewed. EPRI spends about 
$300 million/year for research and development (R & D), which is 
about 0.25% of the total utilities revenues. The electric utilities en- 
thusiastic support of R & D has been tempered somewhat by finan- 
cial conditions. Electric equipment suppliers are becoming less in- 
terested in providing R & D support. Thus, the EPRI R & D pro- 
grams must adapt to the current financial conditions. Nevertheless, 
environmental issues, such as acid rain, have been receiving in- 
creased support. R & D on acidic deposition and mitigation is 
funded for $476 million in the EPRI 5-year program. Funds for 
generating-unit performance R & D have decreased somewhat, 
while end-use funds have increased. Nuclear R & D funds have sta- 
bilized. The Electrical Systems Division is probably the area where 
R & D results can be of most immediate benefit to the industry. 
Improvements in generating-unit efficiency and reliability have also 
been demonstrated. More than one-half of the R & D is oriented 
toward making improvements for the near-term, within the next 10 
years. About one-fourth of EPRI's budget is for demonstration ef- 
forts, and another one-fourth is for development of new technol- 
ogies. Several of these projects are briefly reviewed. No federal ap- 
propriations for electric transmission, distribution, and energy stor- 
age systems are scheduled for 1983. Three technologies (fuel cell 
development, battery energy storage, and geothermal development) 
are in need of federal support. Recent data suggest that ratio of 
electricity use and the Gross National Product is fairly constant; 
this trend is expected to continue for the near future. 
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744 (CONF-8409151—1) CONCEPT a code. 
Delene, J. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 2ip. NTIS, PC A02/MF A0Ol; 
1; GPO Dep. File Number DE85000941. 
ee ee a ee ee eee ee 
IL, USA (17 1984). 
PL UONNCEETT i's computer cod. tat Wil provide concepteal 
cnglued tivtbaamah sesh diate tele a catenins 
plants. The code can develop an estimate for construction at any 
point in time. Any unit size within the range of about 400 to 1300 
MW electric may be selected. Any of 23 site locations 
across the United States and Canada may be selected. PWR, BWR, 
and coal-fired plants burning high-sulfur and low-sulfur coal can be 
estimated. Multiple-unit plants can be estimated. Costs due to esca- 
lation/inflation and interest during construction are calculated. 


a Se Young ger awareness of 

Peters, ELP. (Kernfo fungsanlage Tucich G. m.b.H. (Ger- 
‘orsc 

many, F.R.). Pro ppe Technik und Gossett) 


Mar 1984. 7i1p. dn German). NTIS (US Sales Only), PC 
A04/MF AO1. Pri ile Number DE84752257. | 


A content analysis of 79 essays on energy topics written by 
students of 16 to 19 years was conducted to describe the represen- 
tation of the energy problem in the mind of young people. Al- 
though energy conservation is highly appreciated most students as- 
sociate the solution of the energy problem with an increase of the 
energy supply. On the long run they expect nuclear fusion and 
solar energy to be the most important energy sources. Fossil ener- 
gies are discredited because of the limited resources and environ- 
mental pollution. Even those students who accept the use of nucle- 
ar energy have an ambitious point of view because of the possible 
catastrophical consequences of nuclear accidents and the nuclear 
waste problem. Therefore they forecast the use of nuclear 
for only a limited time - until other technological options are devel- 
oped. Finally students have - regardless whether they are pro or 
contra nuclear energy - high expectations in progress. 


pe ee es 
accelerator-produced radioactive 


materials; an update. 
Bolling, L.A.; Lubenau, J.O.; Nussbaumer, DA. (Nuclear 
Regulatory Commission, W DC (USA). Office of 
State Tonaenan. Oct 1984. S, PC A02/MF AOI - 
GPO* $3.00. File Number TI8 900267. 

In 1977, NRC published a report (NUREG-0301) of a task 
force review of the need for, and feasibility of, the Federal govern- 
ment regulating naturally occurring and accelerator-produced ra- 
dioactive materials (NARM). Since that time, the Federal regulato- 
ry role has not significantly but State calls for increased 
Federal involvment have continued. In 1983, a National Governors’ 
Association report on the NRC Agreement State program recom- 
mended amendment of the Atomic Energy Act to authorize NRC 
regulation of these materials. Based on that recommendation, and 
with the cooperation of the Conference of Radiation Control Pro- 
gram Directors, Inc., NRC staff undertook a review of the current 
status of use and regulation of NARM. This report contains the re- 
sults of that review. 10 references. 


2908 Waste Heat Utilization 


747 (DOE/S—0029, pp 33-45) Industrial energy use 
and cogeneration. Decker, G.L.; Kuehn, T.J. (Decker 
Energy International, Inc., Winter Park, FL). May 1983. 
NTIS, PC A08/MF AO1. File Number T184014836. 

‘Tn Industrial research and t. 

pate pacing oe ey 
eration systems are briefly reviewed. The larger industries in the 
United States are intensive energy users; about 40% of the 
eS ee eS Se eee 
craft, electrical equipment, automobile, chemicals, and petroleum) 
perform 60% of all industrial research and development (R & D), 
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and they conduct 82% of the industrial energy R & D. Four other 
industries conduct little R & D but are still among the large energy 
ing tor eunteel Cosanent af Siae-eamlousy Eisas ts ao doe 


PR mega Arend cascading combined with 
RJ; Manning, R.E.; © Callaghan? P. aghen’ PW. (Coruninicn of te 
oO 
European Communities, L' hag nore Aa 
for Information, Market and apncone Sy 1984. 153p. Com- 
mission of the ae Communities, Luxembourg. 


to be estimated. The objective of the research reported here, is the 
evaluation of this potential for UK industry. A detailed survey of a 
representative sample frame of UK industry has shown that the 
technical and economic potential represents about 1% of the total 
energy use in the manufacturing sector of the UK economy. Using 
technical constraints based on achievable power densities for a vari- 
ety of storage technologies and economic constraints based on 
annual charge cycle frequencies, the feasible percentage of process- 
es has been established for a variety of storage These 


250°C. Steam accumulators appear to be able to contribute most to 
industrial energy conservation in intermittant processes. New gen- 
erations of storage technology are far less significant. 

2910 Conservation 


REFER ALSO TO CITATION(S) 291000775 


749 (DOE/CS/69039—T1) DOE/EES non-pilot grant 
final administrative —— 


program. (Kansas Energy 
Office, Topeka (USA)). 28 Apr 1980. Contract FGOL 
78CS69039. 1 ee PC A02/MF A01; GPO Dep. File 
Number DE8 


pce 900 activities un- 
dertaken during the Energy Extension Service (EES) program are 
given in chronological order. Lessons learned from the pilot pro- 
gram and the way in which the state was able to adopt these les- 
sons are described. Criteria are listed for selecting administrative 
organization. The Kansas EES plan is described. 


750 La ogy 3 157-170) Automotive research 
- ce aay ie General Motors Tech. Center, 

i A a. NTIS, PC A08/MF AOl1. File 
Nomber Tiso148 


In Industrial energy research and development. 

Energy research and development (R & D) trends for auto- 
motive products and plant facilities in General Motors (GM) are re- 
viewed. The total energy used indirectly in the automotive prod- 
ucts represents about 40% of the total US consumed, 
while the GM manufacturing plants consume about 1 to 1.5% of 
ee ee Energy consumption 
in the products is controlled by the acceptability of fuel-efficient 
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cars in the Future product research will likely 
produce marginal changes but will still be significant when the 
volume of fuel consumption is considered. Product research activi- 
ties include combustion studies, engine/drivetrain designs, lubri- 
cants research, materials research, alternate fuel research, and ce- 
ramic components studies. Recent changes in customer preference 
have shifted industry activities toward performance, drivability, and 
quality. Product development activities are currently focused on 
aerodynamic studies and safety. In facilities R & D, the primary 
emphasis is on energy conservation. Since 1972, GM's plants have 
reduced energy consumption by 30% (adjusted by production 
levels). The industry is working now on more improve- 

ments that increase the cost per British thermal unit saved. Facili- 


751 (GAO/RCED—84-86) Status 

Energy Management reset pemreies Sak 
Washington, DC (USA). Resources, Comm a 
nomic Development Div.). 7 Mar 1984. 12 ap. US General 
Accounting Office, P.O. Box 6015, Gaii urg, MD 
20760. File Number T184901531. 

The review indicated that although progress has been made 
in meeting legislative and executive order mandates, some have still 
not been fully met. The Federal Energy Management Program still 
has not been given a high organizational position within DOE. 
Aatnelan ube tol eauiatan Wade testes enn aliaaes 
conservation retrofit projects and budget estimates to implement 
CE ee Oe ae eee 
required by executive order. Consequently, coordination between 
OMB and DOE on DOE's review of these estimates, also required 
by executive order, is not taking place. 


752 Se ae ee 


(Bundesministerium Wirtschaft, Bonn (Germany, 
F.R.)). Jan 1983. 73p. ‘da German). NTIS (US Sales Only), 


PC A04/MF AOl1. ile Number DE84770483. 

The new version of the DIN standard 4108, part 2 - thermal 
insulation of buildings of August 1981 has replaced the old version 
of October 1974 on the 1.3.82. The new rules for thermal insulation 
are valid since 1. January 1984. Heating energy consumption of 
buildings is a sector with a very high saving potential. The new 
regulations on thermal insulation mean that the requirements for 
new buildings are 25% higher than before. This will result in addi- 
tional energy saving estimated to come up to 36 million hard coal 
units for the next 20 years. A new item is that a limited amount of 
requirements for already existing buildings is introduced. This is 
valid especially if new heatable rooms are added or if heatable attic 
stories are completed. Thermal insulation is required for new or ex- 
changed windows. French windows or other components where 
thermal insulation is relevant, for example outer walls. New roofs 
and ceilings of top stories must contain thermal insulation material. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 292000185, 196, 197, - = 200, 201, 
202, 206, 730, 761, 762, 763, 764, 766, 773, 782, 783, 807, 818, 822 


753 (NP—4770245) Oman - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Oct 1983. 18p. (in German). NTIS (US Sales 
= PC A02/MF AO1. File Number DE84770245. 

Some characteristic data are given to sketch the energy situ- 
ation of Oman. Some remarks on energy policy are followed by a 
description of the developments of the individual sources of energy 
and of power generation. Important figures of foreign trade and 
balance of payments are given. 


754 (NP—4770247) Thailand - energy situation 1981. 
(Bundesstelle fuer Aussenhandelsinfo: rene ty Koeln (Ger- 
many, F.R.)). Oct 1983. 23p. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84770247. 
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Numerous important data are given in order to supply a 
survey of the energy situation of Thailand. Some remarks on basic 
data of the energy sector are followed by a description of the de- 
velopment of the individual sources of energy and power genera- 
tion. The last year referred to in the tables is 1981. 


(PB—84-213297) Projected electric power demands 

forthe Potomac Hacrle Power Company. Volume 1, Esto- 

S.; Kahal, M. (Exeter Associates, Bethesda, MD 
(USA)). "Mar 1984. 312p. NTIS, PC A1l4/MF AOI. 

See also Volume 2, PB84-213305. 

This three-volume report presents the results of an econo- 
metric forecast of peak and electric power demands for the Poto- 
mac Electric Power Company (PEPCO) through the year 2002. 
Volume I describes the methodology, the results of the economet- 
ric estimations, the forecast assumptions and the calculated fore- 
casts of peak demand and energy usage. Separate sets of models 
were developed for the Maryland Suburbs (Montgomery and 
Prince George's counties), the District of Columbia and Southern 
Maryland (served by a wholesale customer of PEPCO). For each 
of the three jurisdictions, energy equations were estimated for resi- 
dential and commercial/industrial customers for both summer and 
winter seasons. For the District of Columbia, summer and winter 
equations for energy sales to the federal government were also esti- 
mated. Equations were also estimated for street lighting and energy 
losses. Noneconometric techniques were employed to forecast 
energy sales to the Northern Virginia suburbs, Metrorail and feder- 
al government facilities located in Maryland. 


756 (PB—84-213305) Documentation manual projected 
electric power demands for the Potomac Electric Power Com- 
pany. Volume 2. Estomin, S. (Exeter Associates, Bethesda, 
MD (USA)). Mar 1984. 28 283p. NTIS, PC A13. 

See also Volume 3, PB84-213313. Portions of this document 
are not fully legible. 

Volume II presents detailed documentation for the econo- 
metric forecast of peak and electric power demands, including all 
historical data series used and the source code for computer pro- 
grams employed i in the forecast. Computer files containing data and 
instructions for the statistical package used to estimate the econo- 
metric equations are also included. 


757 (PB—84-213313) Forecasting model of the 
PEPCO service area economy. Volume 3. (Exeter Associates, 
— esda, MD (USA)). Mar 1984. 172p. NTIS, PC A08/MF 


See also Volume 2, PB84-213305. Prepared in cooperation 
with Wharton EFA, Inc., Philadel iphia, PA. 

Volume III describes and documents the regional economic 
model of the PEPCO service area which was relied upon to devel- 
op many of the assumptions of future values of economic and de- 
mographic variables used in the forecast. The PEPCO area model 
is mathematically linked to the Wharton long-term forecast of the 
U.S. Volume III contains a technical discussion of the structure of 
the regional model and presents the regional economic forecast. 


758 en California energy flow in 1983. 
Briggs, C.K.; Borg, I.Y. (Lawrence Livermore National 
Lab., CA (USA). % os 1984. Contract W-7405-ENG-48. 
26. NTIS, PC A03/MF A01; GPO Dep. File Number 
D 5000803. 

In 1983 California industry experienced substantial recovery 
from the previous 18 months’ recession. Nonetheless energy use re- 
mained at 1982 levels. Oil from all sources was virtually eliminated 
as a fuel for electrical production. Natural gas was the single most 
important fuel for in-state electrical generation; coal had no place in 
California's fuel-mix in contrast to that of the rest of the U.S. Geo- 
thermal energy continued to grow during 1983 and at the end of 
1983 capacity reached 1.3 GWe. Nuclear energy accounted for 5% 
of net electricity generated in the state; at year end two nuclear 
plants (San Onofre 2 and 3) came on line. Transportation demand 
rose slightly after a steady decline since the late 70's. Two neat 
methanol fleets are on trial in the state - one operated by the State 
of California and the other by the Bank of America, and their 
records were excellent. Transportation is the largest energy end-use 
in the state, almost twice that associated with the combined residen- 
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tial/commercial end-use sector and more than one-and-one-half 
times that of the industrial end-use sector. In this respect 
California's use patterns are at odds with those of the country as a 
whole where these three broad end-use sectors account for more or 
less similar amounts of energy. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 293000255, 256, 742, 753, 1269 


759 (CONF-8404194—2) Geography and public policy 
at the national scale. Wilbanks, T.J. (Oak Ridge National 
Lab., TN (USA)). Sep 1984. Contract AC05-840R21400. 
18p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85000896. 

From Association of American Geographers annual meeting; 
Washington, DC, USA (21 Apr 1984). 

In some instances, geography has had a substantial impact on 
national policymaking, and the potential is far greater yet. Since 
World War II, geographers have played important roles in a great 
many federal agencies, and other geographers outside the federal 
service have been leaders in such arenas as environmental and 
urban policy. Besides some personal characteristics that make many 
geographers useful, the main reason is that public policymaking in 
the United States is exquisitely geographic at the national level. As 
it is presently structured, however, our policymaking system has a 
limited capacity to find out the geographic import of the policy op- 
tions it considers, which complicates interactions between the exec- 
utive and legislative branches of the government. This means that, 
at a time when society expects policy to be arrived at pluralistically 
and a great many of our policy debates involve relationships be- 
tween one’s location and one’s legitimate vested interest, geo- 
graphers have a remarkable opportunity to build roles for their per- 
spectives and skills into new policymaking structures that are 
evolving. 


(DOE/MA—0164) Doing business with the De- 
caine of Energy. (USDOE Assistant Secretary for Man- 
agement and Administration, Washington, DC. Office of 
Small and Disadvantaged Business Utilization). Oct 1984. 
109p. NTIS, PC A06/MF A01; GPO Dep. File Number 
DE85000543. 

Since the inception of the Department of Energy in October, 
1977, the question has often been asked how a small private con- 
cern goes about doing business with DOE. This guide is intended 
to answer that question by providing basic information and initial 
contacts for possible business opportunities. Basic principles fol- 
lowed with other federal agencies as well as with the private sector 
also apply in dealing with DOE. Two principles that are especially 
appropriate in establishing and keeping a working relationship with 
DOE procurement and assistance activities are: (1) Learn DOE's 
needs as well as its awarding policies and practices. (2) Follow 
leads on where buying is done, where assistance is available, and 
search out opportunities in all segments of the DOE organization. 
This guide has been prepared with the aim of presenting this mate- 
rial in a simple straightforward way. In many cases some detail has 
been sacrificed in the interest of general understanding and clarity. 
poh are made to laws and regulations and a listing of those 
considered to be of major importance are included in the section 
entitled References and Bibliography at the end of this guide. The 
Directory lists the points of contact and addresses for the various 
DOE headquarters and field organizations, and major DOE con- 
tractors. 


761 (NP—4770242) Gabon - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Nov 1983. Ip. (In German). NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE84770242. 

The energy situation of Gabon is reviewed on the basis of 
some relevant data. After some remarks on Gabon’s national energy 
policy, developments in electric power generation are described as 
well as the trends observed for the various energy sources. Figures 
are given on external trade and the balance of payments. 
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762 (NP—4770243) Togo - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, hoy 7 Nov 1983. 19p. (In German). NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE84770243. 

The energy supply situation of Togo is reviewed on the basis 
of some relevant data. After some remarks on national 
policy, developments in electric power generation and in the vari- 
ous energy sources are described. Figures are given on external 
trade and on the balance of payments. 


763 (NP—4770244) New Zealand - energy situation 
1982/83. (Bundesstelle fuer yen Pl emer nom 
Koeln (Germany, F.R.)). Oct 1983. 15p. (in German). NTIS 
(US Sales Only), PC 


A02/MF AOl. File Number 

New Zealand's energy supply situation is reviewed on the 
basis of some relevant data. Remarks on national and international 
energy policy are followed by an outline of the developments in 
power generation and the various energy sources. Figures are given 
on external trade and on the balance of payment. 


764 (NP—4770246) Jordan - energy situation 1982. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Oct 1983. 12p. (in German). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE84770246. 

Some characteristics data are given in order describe the 
energy situation of Jordan. Some remarks on national and interna- 
tional energy policy are followed by a description of the develop- 
ment of the individual sources of energy and power generation. 
Some important figures on foreign trade and the balance of pay- 
ment are given. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 29400075, 76, Log EL 180, 184, 185, 185, 
188, 189, 190, 191, 192, 193, 194, 196, 197, 198, 199, 199, 200, 200, 201, 201, 
202, 202, 203, 204, 204, 205, 206, 206, 212, 213, 214, 215 216 217, 222, 509 


765 (DOE/EIA—010%84/08)) Petroleum Supply 
Monthly, August 1984. (USDOE Energy Information Ad- 
ministration, Washi m, DC). Oct 1984. ~ NTIS, PC 
A06/MF AOl; 1 - GPO; GPO Dep ile Number 
DE85000026. 

This issue features Recent Trends in Primary Petroleum 
Storage Capacity. This article summarizes available information on 
storage capacity at select points along the production and primary 
distribution chain. The article assesses recent changes in storage ca- 
pacity and discusses some of the reasons for these changes. Also in 
this issue, US Crude Oil, Natural Gas, and Natural Gas Liquids Re- 
serves presents an advance summary of information from the 
Energy Information Administration's US Crude Oil, Natural Gas, 
and Natural Gas Liquids Reserves, 1983 Annual Report, which is 
scheduled for release early next month. The reminder of this issue 
contains statistical tables on petroleum products, crude oil, fuel oil, 
LPG, and refinery operations. (DLC) 


766 (EPRI-EA—3733) Effects of resource depletion on 
future coal prices. Klein, D.E.; Meany, D.P. (ICF, Inc., 
Washington, DC (USA)). Oct 1984. 115p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $13.00. File 
Number T185920075. 

This report examines the effects of resource depletion on 
future coal prices and evaluates the validity and uncerainty of criti- 
cal coal resource data. We collected data and observations regard- 
ing coal supply and availability through interviews with coal com- 
panies and geological surveys, and through reviews of the available 
literature. Our investigations indicated that the quantities of re- 
serves and resources are often greater than had been previously 
thought and reported. Offsetting these favorable supply observa- 
tions are factors that would tend to limit the accessibility, market- 
ability, or mineability of some coals. Using the data and observa- 
tions collected, we formulated a revised set of coal supply curves 
for use in long-term coal price forecasting. The net effect of these 
revisions was to increase slightly the rate of coal price growth rela- 
tive to the rates initially forecasted, but price growth was usually 





thereby not exert so strong a moderating influence on prices. 


(PB—84-214832) Final energy consumption in the 


Makes Communities 1980-1990. Reference 
i H.; Mischke, M.; Delcroix, A. (Commission o 
Communities, Luxembourg). 1983. 76p. (EUR— 
8810- NTIS, PC E05/MF E05. 
The purpose of this report was to test the reaction of final 


final energy demand is higher by 16 MTOE. Oil demand has the 
biggest expected difference of all energy products (35 MTOE) be- 
cause of the low oil price hypotheses. (Copyright (c) ECSC-EEG- 
EAEC, 1983.) 


and ‘Cambridge 
ti pen 198397 (EUR. 8542-EN). NTIS, 
nities, ‘ . 9Tp. —8542-EN). . 
PC B05/MF E0s. 


sent to EEC and ENEA, which implemented them 

EDM software. The debugging, checking and final delivery 

of a well operating system was made together by ARS, EEC and 

ENEA on last February in Brussels. Then a new base case for fore- 
casts was developed by EEC and ENEA 


land consumptions 
were concentrated in LT sector. Single price indexes for energy 
products were substituted by a matrix of different prices for differ- 
ent sector uses of fuels. (Copyright (c) ECSC-EEG-EAEC 1983.) 


2950 Hydrogen And Synthetic Fuels 
REFER ALSO TO CITATION(S) 295000364 

2960 Electric Power 

REFER ALSO TO CITATION(S) 296000195, 744, 842 


769 (OE/BP—309) Selling power: BPA Rate 


Pa Pa teent OR). Sep 1 
near Adainieaton . Sep 1984. 12p. NTI 
PC A02/MF AOI; GPO Dep. File Nanier Deseaooe 


(USDOE Bonneville 
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Half of the electric power consumed in the Pacific North- 
west comes from the Federal Columbia River Power System. The 
Bonneville Power Administration wholesales this power. Its cus- 
tomers include 125 Northwest utilities, 15 large electroprocess in- 
dustries, and several utilities outside the region. The utilities resell 
the power to consumers at retail. Bonneville has raised its rates 
only six times since it selling electric power in 1938. These 
raises took place in 1965, 1974, 1979, 1981, 1982 and 1983. BPA’s 
next rate increase will come in July 1985. 


770 (DOE/RG/10507—T1) Statistical methodology for 
the transfer of load research data. Final report. Viren, M.A.; 
Watters, J.; Turner, M. (Missouri Univ., Columbia (USA)). 
Jun 1983. Contract FC01-80RG10507. 185p. NTIS, PC 
A09/MF AOI; 1; GPO Dep. File Number DE85001182. 

In applying the procedure to transfer load data from Kansas 
City Power and Light to Columbia's Water and Light Department 
(MO), constraints due to the computer system had to be taken into 
account. Weighted coefficients, for finding the profiles for both the 
system load and street lighting load, had to be estimated. Ideally, 
seasonal coefficients which were estimated using data for each day 
in the season should be used. However, space limitations in the 
computer restricted the data set to only fifteen days. For each 
season, temperatures were ranked and divided into five groups of 
equal size for weekend days and weekdays, respectively. An aver- 
age temperature for each group for both weekends and weekdays 
was calculated. The fifteen days were obtained from the five week- 
end days and ten weekday days. (Each weekday day was used 
twice since there are approximately twice as many weekdays as 
weekend days.) 


771 (NP—4770511) Technical, economic and legal in- 
fluences on planning and licensing of electric high-voltage 

transmission outside ions. Temesl, 
en (Germany, F.R.). 


R langen-N' berg Ul iv., Erlang 
-Nuern! niv., 
Fochtoee ea 


enieurwissenschaften). 13 Jul 1981. 201p. 
(in German). S (US Sales Only), PC A10/MF AOl. 
File Number DE84770511. 

The paper is intended to impart the knowledge necessary for 
planning high-voltage and super high-voltage transmission lines to 
the planning engineer, to make it easier for him to understand sub- 
ject-specific aspects of the planning authorities to be involved. The 
intention is to make him realize difficulties involved in locating a 
line at an early stage, so that he will be able to contribute to a 
quick and smooth running of the licensing procedure, and to a 
better integration of the transmission line into the landscape. The 
author discusses opportunities for using less transmission lines, as 
well as planning foundations and planning instruments, layout of li- 
censing procedures and opportunities for improving them. 


2980 Consumption And Utilization 
REFER ALSO TO CITATION(S) 29800077, 815, 816, 817, 818 


772 (A.E, Res—83-34) Air pollution, nuclear power and 
electricity demand: an economic perspective. Chapman, D.; 
Mount, T.; Czerwinski, M.; Younger, M. (Cornell Univ., 
Ithaca, NY (USA). Dept. of Agricultural Economics). Sep 
uae 8 a NTIS, PC A0OS5/MF AOl. File Number 

We have studied the potential for physical or financial dis- 
ruption of the electric utility system in New York as it may be af- 
fected by nuclear power availability, air pollution control policy, 
inflation, and economic growth. The method of analysis is the 
EPA-sponsored CCMU model which integrates utility economics, 
demand forecasting and customer charges, air pollution control, 
and power plant dispatching. The CCMU model is a partial version 
of the AUSM; the latter model is being developed to include coal 
supply and capacity planning. Of all the cases examined, only one 
type seems to create a severe crisis which leads to possible public 
reorganization of the industry. These are the cases in which the 
Shoreham and Nine Mile 2 plants are not operated, and 50% or 
more of the investment cost is not allowed in the rate base. In these 
circumstances, the state's utilities would apparently be unable to 
meet debt obligations and would also need to discontinue dividend 
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payments. The extremity of this situation should be 

These specific cases already assume that liability for debt and divi- 
dend payments has been shared equally over all of the state’s utili- 
ties and customers. It assumes. that the state’s Power Pool has al- 
ready implemented a plan by which the principal owners of the 
two plants are relieved of their principal financial and generating 
responsibilities. In all other cases studied, the statewide industry ap- 
pears capable of managing the problems examined. 


CA (USA ny Foes — 
Spring, c Usa Ay are a Ma Sep 1984. I 153p. Research 


Reports 

q PO. Box 50490, Palo Alto, CA 94303. File Number 
1185920072. 

This report discusses survey techniques for collecting end- 

use data on commercial customers of an electric utility. It focuses 

on those aspects of a survey relating to the development of the 


work which the principal investigators did in 1981-1982 for the 
California Energy Commission and some of the major California 
utilities in planning and conducting commercial surveys. The report 
first discusses construction of a sampling frame and shows that utili- 
ty billin records are the best source of information for a frame. 


Multiple accounts are identified as a major problem in constructing 
a frame. The report then discusses alternative procedures for ob- 


ce ini ais cabead with Gabelli pespadtenl totam 


: rege Survey of energy consumption in 
Switzerland in 1983. (Bundesamt fuer Energiewirtschaft, 
Bern (Switzerland)). 25 Apr 1984. 7p. (In German and 
French). NTIS al Sales Only), PC A02/MF AO1. File 
Number DE8477 

gic: de 
extract, have been taken from the Swiss overall energy statistics 
1983. 


775 (NP—5900109) Industrial energy use in Kenya: re- 
sults and analysis of a survey of oe ye om 
H.M.; Rioba, C.O.; Baiya, H. (Energy and Devel 
International, Port Jefferson, NY (USA)). 10 Oct 1983. Ip. 
NTIS orl Sales Only), PC A04/MF AO1. File Number 
DE85900109 

The promotion of growth in Kenya's Industrial Sector is a 
major Government policy objective. Achieving this objective will 
require, among other things, that the overall efficiency of industrial 
operations be increased and that costs of production be lowered. 
Since the purchase of energy constitutes one of the major costs of 
production, an understanding of industry's energy use patterns and 
ee Se eee 
pe presen cg nag This significance is 

further strengthened by the fact that oil import costs net of re- 
export earnings now require use of 58% of Kenya's non-oil export 
earnings from all sources versus only 36% in 1980, and 1% in 1973. 
The industrial energy use assessment reported here was designed to 
answer several important questions concerning industrial energy 
use. It has determined the patterns of fuel use in industry, identified 
SM. ee en, ae eee 
stitution and major alternative fuels available, and lastly, deter 
mained the intensity of eneugy wee in difficent tndustilel easter. Ie- 
dustries’ requirement for commercial energy reported in our survey 
wie stip Ti Gawenh vehi ol eh cana of waht 
thousand TOE was for petroleum fuels. This petroleum consump- 
tion constituted in excess of 85% of total industrial petroleum use. 
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The major fuels contributing to commercial energy consumption 
are as shown in the table below. It can be seen that domestic indus- 
try used a variety of imported and indigenous fuels in 1981. The 
majority of costs (KSh 602.2 million) were for directly imported 
fuels, petroleum (71%) and coal (5.4%). Electric’:y derived 21% 
from imported petroleum cost about KSh 171.2 million and domes- 
tic wood cost KSh 17.2 million. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 299000170, 372 


a i ge = ty apn e iangat 3 
une i-. 
1984. (Council of Great Lakes Governors, 
be (USA)). 1984. Contract FG0S S30R21390." igp. NTIS 
PC A02/MF A01; GPO Dep. File Number DE8 
The program is intended to provide resources to the seven 
states in the Great Lakes region (Illinois, Indiana, lowa, Michigan, 
Minnesota, Ohio and Wisconsin) to increase the utilization and pro- 
duction of biomass fuels. Goals of the program include: improving 
the capabilities and effectiveness of biomass energy programs in the 
state energy Offices; assessing the availability of biomass resources 
of energy in light of other competing needs and uses; encouraging 
private sector investments in biomass energy technologies; transfer- 
ring to the private sector the results of biomass research and devel- 
opment; eliminating or reducing barriers to private sector use of 
biomass fuels and technologies; and preventing or substantially miti- 
gating adverse environmental impacts of biomass energy use. 


777 (PB—84-207497) Status of renewable energy 

a ee Koehler we. 
Jr. (Center for a Environment Research, San 
my (Puerto Rico)). y 1984. 27p. NTIS, PC A03/MF 

Presented at Energex 84 Meeting, Regina, Saskatchewan, 
Canada, May 1984. 

The Caribbean is a complex region of different peoples, cul- 
tures, economies, and resource bases. With the exception of one, all 
are dependent almost entirely on imported oil to meet their energy 
needs. Yet there are significant opportunities to develop their re- 
newable energy resources. Research, development, demonstration, 
and to some extent distribution of renewable energy systems have 
begun. These range from research into OTEC, solar ponds, wind- 
mills, and solar cooling. In part the impetus to develop these sys- 
competencies are increasing, however. In recent years the level of 
effort has increased significantly, to the extent that renewable 
energy programs exist throughout the region. 


778 Limitations the renewability of renewable 
ceaney seseuntien, Sinai, FR pate bye 
TN). Environment International; 9: 301-305(1983). Contract 
W-7405-ENG-26. 

The primary supposition about renewable forms of energy is 
that use of such resources will not result in depletion or exhaustion. 
While it is true that natural energy flows such as sun and wind are 
not directly subject to degradation by use, there may still be indi- 
flows may require that systems of nonrenewable support resources 
be used to capture, store, and convert natural energy into useful 
forms. Poor resource management practices that degrade the sup- 
port resources may therefore, in effect, endanger renewability. Bio- 
mass is an illustrative case of a renewable energy resource with 
nonrenewable support components. The soil and water management 
practices of American agriculture, a large-scale biomass production 
system, are resulting in serious degradation and depletion of these 
vital system elements. This degradation represents a threat to the 
future of biomass food and energy supplies. 
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30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 
(DOE/ET/17089—T3) High-temperature, solid 


Center). 28 Jun 1982. Contract AC02-80ET17089. 129p. 
NTIS, PC A0O7/MF A0Ol; GPO Dep. File Number 
DE84015597. 

One-end closed porous support tubes of calcia-stabilized zir- 
conia, fired at a lower sintering temperature, are being prepared 
and used in FBA cell fabrication experiments. Lao »Stro 1MnOs has 
been selected as the present state-of-the art air electrode, with work 
to develop better air electrode materials continuing. FBA cells have 
been fabricated that meet acceptable performance levels, when op- 
erated on simulated coal gas fuel at high fuel utilization levels. In 
work related to evaluation of SOFC generator design concepts: (1) 
spent fuel combustion tests have been performed to establish igni- 
tion delay times, (2) thermal/hydraulic tests related to spent fuel 
behavior have been performed and (3) a 9-cell mockup test has 
been designed and equipment is being fabricated to perform this 
test. A cell computerized performance code has been developed 
that, based on cell operating condition assumptions, allows predic- 
tion of and temperature variation and current variation 
along the length of the FBA cell. 


780 (N—84-26173) Improved acid electrolytes for fuel 
cells. Shreeve, J.M. (Idaho Univ., Moscow (USA)). Jan 
1984. 18p. (PB—84-179779; GRI—84/0028). NTIS, 
A02/MF AOl. 


Several fluorine-containing sulfur (VI) and phosphorus (V) 
compounds were synthesized for possible use as electrolytes in syn- 
thetic fuel cells. In addition, some fluorinated olefin precursors to 
additional acids were prepared along with new sultones, sulfinyl 
fluorides, and sulfuryl fluorides as hydrolyzable intermediates. Mass 
spectra and infrared spectra data are presented for the synthesized 
compounds. 
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781 (WAOENG—84-06) Conservation Division pro- 
pan SO ee ret. Ete 5; Dethman, L.; Burman, 

AF hg ags State Energy Office, Olympia (Usa). Feb 
1984. 39p. W: m State Energy Office, 400 East Union 
Ave., age WA 98504. File Number TI84901922. 

The Conservation Division's mission, 1983 responsibilities, 
major accomplishments, budget and funding, and individual pro- 
grams are described. Essential information is abstracted from all the 
conservation programs and summary insights and statistics are pro- 
vided. The character, performance, and effects of each program are 
capsulized. A discussion of how energy and dollar savings were 
calculated may be found in the Appendix. 


3201 Buildings 


REFER ALSO TO CITATION(S) 320100412, 418, 519, 752, 822, 824, 825, 
836, 845, 846, 847, 848, 849, 850, 851, 852, 853, 854, 855 


782 (CONF-821285—) Use of energy in agricultural 
households. a und Informationsdienst fuer Er- 

wirtschaft und Forsten e.V., Bonn (Germa- 
ny, F.R.)). "i983, 77p. (In German). NTIS (US Sales Only), 
PC A05/MF AO1. ile Number DE84770479. 

From AID meeting on use of energy in agricultural house- 
holds; Darmstadt, F.R. Germany (6 Dec 1982). 

The program of a symposium in which the participants 
could actively work on the elaboration of concepts on “the use of 
energy in agricultural households” was divided into 3 sections. The 
introduction and information phase included statements on the 
energy situation and on the assessment of the market supply taking 
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into account planning methods and data in the fields of space heat- 
ing and hot water supply (empirical reports of the individual Feder- 
al Laender). This was followed by the working phase with the in- 
troduction into the team work and the team work itself having the 
aim to make the work of the female advisers on the spot more ef- 
fectively. The evaluation phase contained the reports of the groups 
and the following discussions in the plenum together with the re- 
sultant conclusions and consequences for measures for the use of 
energy in agriculture. The treatment of the subjects has been 
backed up by comprehensive cards and charts. 


783 (CONF-821285—, pp 9-16) Energy situation - 
forecasts and trends of energy supply and use in 

households. Sturbeck, M. 1983. (In German). NTIS 
Sales Only), PC AOS/MF A0O1. File Number T184770479. 

From AID meeting on use of energy in agricultural house- 
holds; Darmstadt, F.R. Germany (6 Dec 1982). 

The symposium of the use of energy in agriculture, the main 
aim of which was an expert training of the advisory personnel, 
started with an introduction and information phase. More detailed 
attention is given to the energy situation as well as to forecasts and 
trends of energy supply and use in agricultural households. Corre- 
sponding energy consumption data (diesel oil, petrol, lubricants, 
fuel oil, electricity) of the agricultural production area and the agri- 
cultural households are compiled in tabular form. Measures are 
mentioned for lowering the consumption of heating energy by the 
use of technical improvements. To this belong the utilization of 
straw, waste wood, and milk heat as well as the heat emission of 
working animals and biogas. Behaviour-relevant dimensions for in- 
vestments are mentioned with the aim to save energy, and refer- 
ence is made to the maximum reaction potential for a change of be- 
haviour of the households. The following discussion confirms the 
relatively unilateral supply of the agricultural population with 
energy. The energy consumption should be restructured by includ- 
ing alternative energies. 


784 (CONF-821285—, pp 19-25) Methods and data for 
the planning of energy conservation measures for space heat- 
ing. Schneiderhoehn, R. 1983. (In German). NTIS (US Sales 
Only), PC A0S/MF A0O1. File Number TI84770479. 

From AID meeting on use of energy in agricultural house- 
holds; Darmstadt, F.R. Germany (6 Dec 1982). 

A simplified manual method is described for the calculation 
of the heat and energy demand which is based on the DIN size 
4701 and on the VDI guideline at 067-(VDI = Association of 
German Engineers). The heat demand is the sum of the heat losses 
of this building. The dependence of the heat demand is discussed in 
detail, constructional values of influence, and housing habits. All 
these factors of influence leave their mark in the heat demand cal- 
culation. The energy demand of a room or a house depends on the 
heat demand of the room or the house and on the climatic condi- 
tions, the heating habits of the persons and the technical conditions 
of the heating plant. The energy demand calculation occurs in two 
stages (full operating hours, annual energy demand). Energy saving 
constructional measures are shown by a numerical example of a 
two-storey residential building. These measures provide a ceiling in- 
sulation in the upper floor, double glazing, renewal of the heating 
plant (latest state of the art, thermostats on the radiators). Working 
papers, which are subdivided in an useful form, are presented to 
enable such heat demand calculations for space heating (transmis- 
sion heat demand, ventilation heat) and the calculation of the fuel 
demand. 


785 (CONF-821285—, pp 26-27) Concept of a comput- 
er-aided optimization process on energy conservation in space 
heating and hot water supply. bee are K. 1983. Pan 
German). NTIS - Sales Only), PC AOS/MF A011. File 
Number T184770479 

From AID meeting on use of energy in agricultural house- 
holds; Darmstadt, F.R. Germany (6 Dec 1982). 

Computer-aided optimization processes shall give informa- 
tion on the efficiency of measures for the improvement of heat in- 
sulation and heat generation. The endeavour to give the agricultur- 
al consultants a working paper in this field led to an analysis of a 
field test of six such computer-aided processes in some agricultural 
residential buildings. Only one process proved to be useful in the 
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sense of this target. Rather instructive information has been given 
on the actual state in form of a distribution of the energies used ac- 
cording to sources of losses. On the basis of this weak point analy- 
sis, afterwards a number of renewal measures has been proposed. It 
seems, however, to be appropriate to adapt the process to the exist- 
ing peculiarities if it is introduced in the agricultural consultancy. A 
joint statement of the participants of this symposium, which com- 
prises six points-being described in detail-, has finally been present- 
ed on the use of such a computer-aided process in the energy con- 
sultancy by agricultural experts in home economics. 


786 (CONF-8410153—1) Optimization of a — 
coupled heat pump. Baxter, V.D.; Catan, M.A. (Oak Rid 4 
— Lab., TN (USA); Brookhaven National K 
Upto: NY (USA)). 1984. Sage AC02- 
7 1160016; AC05-840OR21400. 12p. NTIS, PC A02/MF 
AO}; 1; GPO Dep. File Number D 5000273. 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

A cooperative analytical project has optimized a horizontal 

ground coil heat pump system for the Pittsburgh climate. This is 
the first step in the exploration of several advanced designs includ- 
ing various ground coil devices and advanced heat pump compo- 
nents. The project made use of new and existing design tools to 
simulate system performance and determine first cost. The system 
life cycle cost was minimized while constraining the system to meet 
the design day cooling load using a function minimizing program. 
Among the system parameters considered were: sir-to-retrigerant 
frontal area, air-to-refrigerant fin pitch, air-to-refrigerant air flow- 
rate, compressor displacement, liquid-to-refrigerant coil length, 
liquid-to-refrigerant coil diameter, ground coil fluid flowrate, 
ground coil length, and ground coil depth. 


787 (DOE/BEC—84/1) Buildings Energy conserva- 
tion: a current awareness bulletin. Raleigh, H.D.; Raridon, 
M.H. (eds.). (Department of Energy, Oak Ridge, ™ 
SA). Technical Information Center). Oct 1984. 23p. 
B—84-900700). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE85001868. 

Building Energy Conservation announces on a semimonthly 
basis the current worldwide information available on the technolo- 
gy required for economic energy conservation in buildings and 
communities. Information on the following subjects is included 
within the scope of this publication: buildings-general; residential 
buildings; office buildings; schools, municipal, and other public 
buildings; commercial and industrial buildings; municipal and com- 
munity systems; and education and public relations. 


checklist. (Construction Indus- 
try Mfrs. Association, Milwaukee, WI (USA)). 1984. Con- 
tract FG01-83CE40594. 69p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE84016230. 

Possible ways to save energy are discussed as follows: build- 
ing envelope; heating; ventilating, and air conditioning systems; 
utilities and power systems; controls; processes and machinery; 
transportation vehicles; miscellaneous; and plant shutdown. (MHR) 


(DOE/CS/40091—T1) Program of direct energy 


J 983 program. (U; ty 

Philadelphia, PA (USA)). Oct 1983. Contract ACO1- 
78CS40091. 57p. NTIS, PC A04/MF AOl; 1; GPO Dep. 
File Number DE85000548. 

gram provided 190 small and medium-size manufacturers in 5 states 
with individualized analyses of their plants’ energy usage, especially 
in manufacturing operations, during the second phase of the 
program’s 1981 to 1983 operating period. This report provides an 
accounting and an analysis of the energy conservation and dollar 
savings identified and an assessment of the types of specific meas- 
ures recommended in the plants of these manufacturers. 
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(@OE/CS/40091—T2) — case studies of indus- 

energy conservation among small and medium-size manu- 

facturers. Duke, ag “eay a City Science 

Center, Philadelphia, PA (USA)). 1984. Contract 

AC01-78CS40091. NTIS, PC AOS/MF A0l; GPO 
Dep. File Number D 35000546. 

The case studies presented here are representative of the 

EADCs'’ activities during the first two phases of the 1981 to 1983 

period. In total, 355 manufacturers were served by the 

five EADCs during this period. To prepare these case studies, each 


drafts by the staff of UCSC’s Center for Energy Management 
and Industrial Technology. These 50 case studies describe manufac- 
i plants in 45 different industries, 3- or 4-digit Standard Indus- 


Program. (U 
Bonneville Power ini Portland, OR). 1984. 28p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85000630. 
The Administrator of the Bonneville Power Administration 


pane replacements - available to all electrically heated homes in the 
BPA service area otherwise for the program, and to adopt 
mitigation strategies to lessen the risk of adverse human health ef- 
fects. The strategies include: (1) giving program partici- 
pants (residents) information on indoor air pollutant sources and 

steps for reducing concentrations; (2) giving program par- 
ticipants options for having their homes monitored for radon con- 
centrations; and (3) partially subsidizing the installation of a proven 

device, if radon concentrations exceed 5 picoCuries per 
liter, the action level selected by BPA. 


(Centaur Associates, Inc., nm, DC 

(OSA), Feb Feb 1962 Canina ACO01-79PE70097. 326p. NTIS, 
A15/MF A01; 1; GPO Dep. File Number DE85002169. 

This manual for coordinating low-income fuel assistance 

with weatherization and conservation services is divided into eight 


chapters that are presented in three parts. These parts provide: an 
introduction to the manual describing the objectives of the manual, 
the rationale for coordination, methods used to prepare the manual, 


energy assistance programs, a bibliography and a glossary of key 
terms and definitions. 


793 (DOE/R4/10325—T1) Dehumidification/cooling 

SC. Exoo, G.D. (Exoo (George David), 
Charleston, (USA)). Jan 1983. Contract FG44- 
80R410325. 13p. NTIS, PC A02/MF AO0l1; 1; GPO Dep. 
File Number DE85000310. 

The Lee Porter Butler hollow masonry walls with adaptive 
design by Ekose’s associate, Robert Ader, as constructed at Nr. 1 
Tranquil Drive in Charleston, as tested during June, 1983, for their 
power to dehumidify, appear to lower the absolute humidity level 
in the house when outside temperatures hit near 100°, but then the 
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interior of the house exceeded the upper limits of comfort, which 
seem to fall at 80° DB and 74° WB or a relative humidity at 80° of 
76%. Maximum interior was 82°, perhaps dreamy by 
the standards of 1883, but beyond what most pedple have become 
accustomed to in 1983. It is possible that design adaptations in the 
building and/or defoliation on the east and west sides of the build- 
ing might improve this - whether sufficiently enough 
for comfort is dubious while the lack of cost effectiveness is cer- 
tain. If, as through the use of standardized masonry units, hollow 
masonry walls could be made both cost effective and compatible 
with the ever i zone 3 code requirements for 


during the first half of July to 78 to 80° DB and 72° WB (operating 
cost estimated at 25 to $30 per month). A second unit was added 
upstairs at 8050 Btu which lowered the WB to a fairly constant 68° 
while maintaining 78° temperature throughout the entire 2000 sq. ft. 
interior. Operation costs were $50 per month, despite temperatures 
at record highs of 100+ degrees during both July and August, 
1983. 


794 (EPRI-EA—3606-Vol.2) Measuring the impact of 
residential conservation. Volume 2. An econometric analysis 
of Portland Genral Electric data. Final report. 
Hartman, R.S.; Doane, M.J. (Little (Arthur D.), Inc., San 
Francisco, CA (USA)). 1984. 106p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303. File Number 


detail, the type of utility data required to formally model conserva- 
tion program effects; (2) Specify and estimate a set of formal rela- 
tionships to model conservation program effects; and (3) Illustrate 


how one can employ these analytical tools to evaluate particular: 


servation programs and assess the resulting change in electricity 
consumption. 


795 (EPRI-EA—3606-Vol.3) Measuring the impact of 
residential conservation. Volume econometric 


analysis 
of General Public Utilities data. Final report. Doane, M.J.; 
Hartman, R.S. (Little (Arthur D.), Inc., San Francisco, CA 
(USA)). Sep 1984. 69p. Research Reports Center, P.O. Box 
50490, Palo Alto, CA 94303. File Number T185920073. 

This study is an extension to the EPRI report titled, Measur- 
ing the Impact of Residential Conservation, Volume II, An Econo- 
metric Analysis of Portland General. Electric Company Data. 
bape Ree se tae AN 
for evaluating the effects of residential conservation programs. The 
applicability of the methods was demonstrated using data describ- 
ing customers eligible for an RCS audit and zero interest loan pro- 
gram sponsored by Portland General Electric Company. The study 
focused on the customer's decision to participate in. the conserva- 
tion program, the decision to undertake conservation investments 
given participation, and the effects of program participation on 
household electricity consumption. In this report, the analysis is 
broadened by illustrating how the general approach can be applied 
area characteristics. The focus is on the residential conservation 
programs offered by General Public Utilities. 
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Cet kD — level and develop- 

ment trends in indoor heating tn wate households. Vol. 1. 

= 90love rg Juelich G.m.b.H. 

R.). Programmgruppe Systemforschung und 

echmolegieche Entwicklung). Dec 1983. 163p. (In 

German). NTIS oie Sales Only), PC A08/MF AO0O1. File 
Number DE8575000: 

The knowledge * what determines energy consumption is 
of fundamental importance for the estimation thereof and of the po- 
tential for savings. In this report, the conditions for the use of heat- 
ing systems is examined from the point of view of requirements. In 
order to clarify whether these conditions can be influenced, two 
categories are distinguished by this criterium. Whilst the climatic/ 
meteorological values are ining factors that cannot be influ- 
enced, the shape of the building, the physical characteristics of the 
building materials and the construction elements and their perform- 
ance in use belong to the group of determining factors that can be 
influenced. The requirements and actual level of performance of all 
the important construction elements are presented with special 
regard to the aspect of insulation regulations (Waermeschutzverord- 
nung). The results form the basis for estimating the costs of insula- 
tion and heating systems in Vol. 2 and are at the same time the 
starting point for an economical and environmental risk assessment 
of the heating systems investigated in Vol. 3. 


797 (Juel-Spez—234-Vol.2) Present level and develop- 

ment trends in indoor heating in private households. Vol. 2. 

Kollmann, H.; Plewnia, M. —— Juelich 

F.R.). Programmgru eon ystemfors- 

ogische ag ye 1983. 161p. 

(In ). NTIS ae Sales Only), PC A08/MF AOl. 
File Number DE85750002 

The present report answers the question of the level of costs 


a distinction is made on the basis of different starting conditions in 
old and new buildings. The house types the comparison is based on 
are: one-family house with 140 m? and a block of flats consisting of 
8 units with a total living area 536 m* Within the insulation costs 
there is a sub-division between single measures and for package 
measures. Heat generators, heat distribution and ancillary building 
costs form the sub-groups of the investment costs for heating sys- 
Both the choice of systems and the level of the energy saving 
are oriented oe ee ee ee its 4 
a ane by the Commission of Inquiry "Future 
i Nuclear Energy” of the 8th Federal German Parliament 
(Bundestag). The use of the data is not restricted by this, however. 
Just as they are input values for the cost effectiveness analyses in 
Vol. 3, they can be adduced in many ways as output values for 
similar cost and cost effectiveness calculations. 


(Juel-Spez—234-Vol.3) Present level and develop- 


oN. ). igruppe 
ung und Technologische Entwicklung). Dec 1983. 
: (in German). NTIS (US Sales Only), A07/MF 

01. File Number DE85750001. 

The consumer is confronted with a difficult situation. Is he 
to expose himself to the uncertainty of increasing strain on his dis- 
posable income and on his enVironment through pollutants with the 
relatively law investment outlay for a conventional heating system, 
or should he spend many times more on the expenses required for 
reducing energy costs and damage to the environment by means of 
more rationalised heating systems including insulation. In the 
present report the consumer situation is depicted fromthe purely 
economic point of view first. Following up the economy measures 
for heating energy described in Vol 1 and the'costs for heating sys- 
tems and thermal insulation as concluded in Vol 2, the advanta- 
geousness of heating systems which are as representative as possible 
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is examined in a cost-effectiveness comparison. The investigations 
are based on a single-family model house for which the energy- 
technological marginal conditions are laid down in part 1. In part 2 
the course taken by the costs for various heating systems at annual 
intervals is placed side by side with the help of a dynamic calcula- 
tion procedure. The influence of important determining factors is 
underlined by sensitivity calculations. The technical-economic anal- 
ysis is complemented by an evaluation of the environmental risk 
connected with the heating systems under examination (part 3). By 
the introduction of systematics for the quantitative follow through 
of the pollutants from their origins to their effect on people, rela- 
tive risk potentials are calculated for the evaluation of the risk ef- 
fects on the environment. 


799 (LBL—17763) a of a visual performance 
Clear, R.; S. (Lawrence Berkeley Lab., 
CA (USA)). Jul 1984. Contract AC03-76SF00098. 25p. 
(CONF-840817—2). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE850007 10. 
Society annual conference; 


From Illuminating 
St. Louis, MO, USA (5 Aug on 

The Smith-Rea check value verification experiment was 
reanalyzed. This it is one of the 20 experiments used: to 
support the CIE 19/2 model. A preliminary data sheet from Smith 
and Rea listed an incorrect score function and contained a large 
number of arithmetic errors in converting raw times to scores. Cor- 
rection of these errors changes the CIE fit. It is argued that the 
Wizs parameter of this fit is not related to the critical visual proc- 
esses as claimed. The corrected data are used to examine basic 
trends. Subjects achieved their maximum scores for a large fraction 
of runs under all visibility conditions. There was no statistically sig- 
nificant difference in scores for tests from 100 to 5000 lux. Further- 
more, illumination level was less important to performance than the 
other variables studied: subject, practice, and check set (legibility 
and contrast). The RQQ No. 6 recommended illumination levels for 
such tasks range from 200 to 750 lux, indicating that recommended 
levels may overstate the need for illumination. 


800 (LBL—17906) Monitored energy performance of 
new and retrofitted buildings. Meier, A.K. (Lawrence Berke- 
ley Lab., CA (USA)). May 1984. Contract ACO03- 
76SF00098. 9p. (CONF-840866—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000704. 

From Conference on passive and low energy alternatives; 
Mexico City, Mexico (6 Aug 1984). 

Results of several ilati of monitored energy per- 
formance of buildings and equipment are presented. The perform- 
ance of over one hundred monitored low-energy homes is com- 
pared. Measured results from residential and commercial building 
retrofits are summarized. 


801 (LBL—18144) Measurement of fenestration net 
energy performance: considerations leading to development of 
the mobile window thermal test (MoWiTT) . Klems, 
J.H. (Lawrence Berkeley Lab., CA (USA)). Jul 1984. Con- 
tract AC03-76SF00098. 14p. "(CONF-841201—16). NTIS, 
PC A02/MF AO; 1; GPO . File Number DE85000711. 
From ASME winter annual meeting; New Orleans, LA, 
mee 
detailed consideration of the energy flows entering the 
cides tile tm aa ees kee atte ee 
urement errors on the determination of fenestration performance is 
presented. Estimates of the error magnitudes are made for a passive 
test cell and it is shown that a more accurate test facility is neces- 
sary for reliable measurements on fenestration systems with thermal 
resistance in the range 2 to 10 times that of single glazing or shad- 
ing coefficient less than 0.7. A test facility of this type, the 
MoWiTT, which has been built at Lawrence Laboratory, 
is described. The effect of random errors in the MoWiTT is dis- 
cussed and computer calculations of its performance are presented. 
The discussion shows that, for any measurement facility, random 
errors are most serious for nighttime measurements, while systemat- 
ic errors are most important for daytime measurements. It is con- 
cluded that, for the MoWiTT, errors from both sources are expect- 
ed to be small. 
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802 ot eee Sees ones 

nologies for aperture control. sage S.E.; Lam 
C.M.; Rubin, M. (California Univ., (USA). w- 
rence Berkeley Lab.). Nov 1983. ion NT NTIS, PC A13/MF 


AOl. 

MCC Assoc., Inc., Proc. of the passive and hybrid solar 
energy update, 208-217, N—84-26125 16-44. 

Control of heat transfer and radiant energy flow through 
building apertures is essential for maximizing thermal and daylight- 
ing benefits and minimizing undesired heating and cooling loads. 
Architectural solutions based on current technology generally add 
devices such as louvers, shutters, shades, or blinds to the glazing 
system. The objectives and initial accomplishments of a research 
program are outlined, the goal of which is to identify and evaluate 
advanced optical and thermal technologies for controlling aperture 

energy flows, thus reducing building energy ts. Activi- 


(e.g., electrochromic, 
selective transmitters and (4) daylight enhancement 


803 (N—84-26157) Transparent aerogels for low-con- 
ductance windows. Hunt, A.J. (Californie "Us Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1983. 7p. NTIS, PC 
A13/MF AOI. 

MCC Assoc., Inc., Proc. of the passive and hybrid solar 


energy 218-223, N—84-26125 16-44. 
us optical materials 


sau et aade gas a ath tea see ad 
voids (up to 97% by volume). Research and development is being 
carried out at LBL to improve the optical and thermal properties, 
stabilize the material and reduce its production cost. 


804 (N—84-26158) Variable 


transmittance electrochro- 

mic windows. Rauh, R.D. (EIC, Inc., Newton, MA (USA)). 
Nov 1983. 6p. NTIS, PC A13/MF A0O1. 

MCC Assoc., Inc., Proc. of the passive and hybrid solar 

energy A ad ter 225-230, N—84-26125 16-44. 

ectrochromic apertures based on RF sputtered thin films 

of WO3 are projected to have widely different sunlight attenuation 

properties when converted to MxWO3 (M H, Li, Na, Ag, etc.), de- 

conditions. 


pending on the initial preparation Amorphous WO3, 
prepared at low temperature, has a coloration spectrum centered in 
the visible, while high temperature crystalline WO3 attenuates in- 
frared light most efficiently, but appears to become highly reflec- 
tive at high values of x. The possibility therefore exists of produc- 
Oe en eee 
MxW0O3/FIC/c-WO3), where the FIC is an ion conducting thin 
film, such as LiAIF4 (for M Li). The attenuation of 90% of the 
solar spectrum requires an injected charge of 30 to 40 mcoul/sq cm 
in either amorphous or crystalline WO3, corresponding to 0.2 
Whr/sq m per coloration cycle. In order to produce windows with 
very high solar transparency in the bleached form, new counter 
electrode materials must be found with complementary electrochro- 
mism to WO3. 


805 (N—84-26159) Optics and materials research for 
controlled radiant energy transfer in Goldner, R.B. 
(Tufts Univ., Medford, MA (USA)). Nov 1983. 7p. NTIS, 
PC A13/MF AOl. 
MCC Assoc., Inc., Proc. of the passive and hybrid solar 

te, 232-238, N—84-26125 16-44. 

overall objective of the Tufts research program was to 
identify and attempt to solve some of the key materials problems 
associated with approaches for achieving controlled radi- 
ant energy transfer (CRET) through building windows and enve- 
lopes, so as to decrease and cooling loads in buildings. 
rg accomplishments included: the identification of electrochro- 

structures as the preferred structures for achieving 

CRET the identification of modulated reflectivity as the preferred 
mode of operation for EC-based structures demonstration of the 
feasibility of operating EC-materials in a modulated R(lambda) 
mode and demonstration of the applicability of free electron model 
to colored polycrystalline WO3 films. 


energy 
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806 See ee eh eee he ae 
limiting the Ne eee ipod, one redo a 
drive. Rietschel, M. (Technische Univ. Clausthal, Clausthal- 
Zelefeld (Germany, F.R.). Fakultaet fuer Bergbau, Huet- 
wesen und Maschinenwesen). >: Nov 1982. 132p. (In 
anaes NTIS (US Sales Only), PC A07/MF A0O1. File 
Number DE84770252. 

The purpose of this thesis was to determine the service life 
of small diesel engines which are to be used in an efficient way in 
compression heat pumps for space heating and service water heat- 
ing. Three diesel engines were tested for adequacy by means of 
measuring performance characteristics and thermal balance until a 
suitable engine was found and put to a long-term test. This engine 
was operated under conditions very similar to reality. Automatical- 
ly controlled stroke operation was used for the engine and disman- 
tled every 200 to 600 hours of operation, the components where 
then measured. The progress of wear was recorded by varying sev- 
eral operational parameters such as load, speed, stroke and cooling- 
water temperature. Variation of operational parameters showed a 
low influence on the wear pattern of the diesel engine, even a great 
number of warm starts has only a rather negligible influence on the 
wear. Lengthening the service intervals to yearly cycles can be 
achieved easily by using hydro tappets and an additional engine oil 
container. 


(NP—4770253) Seeenione between heat 
A and structural in urban areas - illustrat- 
ed by selected residential areas of Hamburg. Moeller, B.F. 
ea ate wed Univ. Braunschweig (Germany, F.R.). Fach- 
bereich wate und Vermessungswesen). 16 
Dec 1982. 2, 205. (i ). NTIS (US Sales Only), PC 
A10/MF AO1. File Number Scher DES4770253. 

The present energy problems and those to be expected in the 
future in the heating energy sector make it an essential requirement 
for aspects of rational and economical use of energy to be given 
urgent consideration in town planning. There exist very close inter- 
relations between the heating energy requirements and the residen- 
tial and architectural structure. In this thesis these connections will 
be shown in the example of selected residential areas and models, 
planning criteria will be developed and hints for the reduction of 
heat consumption through project planning and constructional 
measures put forward. In selected residential areas of Hamburg 
containing heterogeneous buildings, the procedure thus developed 


was put to mathematical testing in a separate workstep. The model’ 


here developed for the assessment of heat potential in differing 
housing structures is capable of producing statements at various 
levels of intensification. It can be applied not only to areas with a 
predominantly residential character, but it can also be transferred to 
any other city structure with various kinds of land usage. The me- 
thodical assessment enables future changes in energy consumption, 
resulting from large scale insulation measured or architectural 
changes through and redevelopment, to be taken into account 
through a correction of the influence factors and the overall assess- 
ment. 


808 (NP—4770502) Briefing 


: Data and facts 
pump Pt. 1. Brendel, C.; Holzapfel, 
K.O. (Fachinformationszentrum Energie, Physik, Mathema- 
tik G.m.b.H., Bonn (Germany, F.R.). Buero Bonn). Apr 
be i Tip. Oe German). Fachinformationszentrum Energie, 
thematik Ge tit, Bonn, Germany, F.R.. File 

Neaber 1184770502. 

This information package contains a list of addresses and the 
product range of approx. 100 heat pump manufacturers and suppli- 
ers in the Federal Republic of Germany, and a collection of major 
data on air-to-water heat pumps of approx. 75 of the heat pump 
suppliers mentioned. Only those heat pumps are studied which have 
a heating capacity of max. 100 kW. In the annotation, specifications 
are explained as well as how important they are when it comes to 
including a heat pump into a heating system. 


on heat heating 
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809 (NP—4770503) Briefing package: Data and facts 
- Page pump heating systems. Pt. 2. Brendel, C.; Holzapfel, 
O. (Fachinformationszentrum Energie, Physik, Mathema- 
a G.m.b.H., Bonn (Germany, F.R.). Buero Bonn). Apr 
1982. ~*~. (In German). Fachinformationszentrum Ener, 
i athematik G.m.b.H., Bonn, Germany, F.R.. File 
Number T184770503. 

A list of the addresses and product ranges of approx. 100 
heat pump manufacturers and suppliers is followed by the specifica- 
tions of service water heat pumps produced by approx. 7 of the 
manufacturers mentioned. Major terms of heat pumps technology 
are explained in the annotations. 


810 (NP—4770504) Briefing package: Data and facts 
on heat pump heating systems, Pt. 3. Brendel, C.; re mg 
K.O. (Fachinformationszentrum Energie, Physik, Mathema- 
tik G.m.b.H., Bonn (Germany, F.R.). Buero a [1984]. 
67p. (In German). Fachinformationszentrum ——_ 
Physik, Mathematik G.m.b.H., Bonn, Germany, F.R.. 
Number T184770504. 

This information package contains a compilation of brine-to- 
water heat pumps and water-to-water heat pumps of 60 manufac- 
turers and suppliers in the Federal Republic of Germany. Further- 
more, a list of the addresses and product ranges of approx. 100 heat 
pump manufacturers and suppliers is given. Only heat pumps 
having a capacity of max. 100 kW are considered. The individual 
specifications are explained in detail in a special part which is easy 
to understand. 


811 (ORNL/CON—165) Analysis of song energy 
data at 41 hospitals, Vineyard, T.A.; Carman, N. fe 
W.B.; Zuschneid, P.B. (Oak Ridge National Lab. T 
(USA)). Oct 1984. Contract AC05-840R21400. 2: 
PC A03/MF AO1; 1; GPO Dep. File Number D SUIS 
During the period November 1978 to June 1980, Oak Ridge 
Associated Universities (ORAU) staff conducted energy audits of 
48 hospitals in New York, Pennsylvania, Tennessee, and Virginia. 
In May 1982, ORAU staff compiled energy use data, building char- 
acteristics information, and weather data on 41 of the 48 hospitals 
for the period since each audit was filed. In addition, interviews 
were conducted with hospital personnel to determine which audit 
recommendations were implemented, the date of implementation, 
and which recommendations were rejected and why. A measure of 
performance of the energy dudit is the proportion of audit recom- 
mendations - low-cost, no-cost operating and maintenance (O and 
M) recommendations and energy conservation measures (ECM) - 
which were actually implemented by the hospitals. Sixty percent of 
the suggested O and Ms were implemented during the post-audit 
period while 41 percent of the suggested ECMs were implemented. 
The estimated annual energy savings for these implemented meas- 
ures total 48 kBtu/ft?: The recommendations most frequently imple- 
mented involved lighting modifications. Conversely, the air han- 
dling recommendations were rejected by the hospital decision- 
maker more often than all other recommendations. The primary 
reasons given for not implementing the air handling recommenda- 
tions were a functional change in a room in the service area and a 
lack of resources. 


812 (PB—84-214402) Status review of applicance tech- 
nology. Topical report December 1982-November 1983. Grif- 
fiths, J.C.; Ball, D.A.; Blazek, C.F. (American Gas Associa- 
tion Labs., Cleveland, OH). Dec 1983. 98p. NTIS, PC A05/ 
MF AOl. 

This report reviews available appliances for space heating, 
water heating and cooking in the United States, Europe and Japan. 
Various designs are described to illustrate approaches which have 
been taken in such areas as condensing appliances and the provision 
of multiple-services, such as space heating and water heating. These 
technologies are evaluated in terms of research needs. The use of 
intermediate heat transfer fluids offers possibilities for zone control 
on both central heating and area heating applications, as well as 
outdoor operation, eliminating indoor air pollution. Infrared- and 
catalytic-type space heaters also offer possibilities for substantially 
reducing emissions in heated areas. 
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813 (SERI/TP—251-2413) Improvements in 

SERI materials research in progress. Potter, T.F. (So! 
Energy Research Inst., Golden, CO (USA)). Jul 1984. Con- 
tract 8%. C02- 83CH10093. 14p. (CONF- 19—11). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE84013049. 

From Doing better: setting an agenda for the second decade; 
Santa Cruz, CA, USA (14 ana © Aug 1984). 

Progress in two areas with significant long-term potential for 
improving the thermal performance of apertures is summarized and 
evaluated. Removing prota pte Ss gases may greatly reduce the 
conductive/convective thermal transfer through multiple pane glaz- 
yp, Ronseeeed age 0 ee eee 
ed high resistance to thermal conductance and convection; labora- 
tory-scale demonstration units have been produced with laser 
sealed edges. Another approach, more applicable for cooling load 
offset, addresses the possibility of electrically controlling the trans- 
mission of solar radiation through windows. Electrochromic glaz- 
ings can be operated by means of low-voltage switching to adjust 
the visual and infrared transmittance of the aperture. Both concepts 
are discussed in relation to (1) the overall goal of greatly reducing 
unwanted gains and losses through windows and (2) the commer- 
cially available alternatives to these concepts. Analyses of optimal 
characteristics and recent technical advances are described. 


814 (DP-tr—72) Function and calculation of air locks. 
Translated from Fortschritt-Berichte der VDI 5s waiten 
Reihe 6: Energietechnik-Waermetechnik ; No. 99 1982). 
Contract AC09-76SR00001. 125p. NTIS, PC ‘A06 AO0l; 
1; GPO Dep. File Number DE85001178. DE85001178 

The convective exchange of loads in a building is discussed. 
Other topics covered are: design of air locks; air exchange between 
rooms - state of the art; analytical treatment of air locks; errors of 
the analytical solution; sing;e-chamber air locks; and multi-chamber 
locks. (MHB) 


3202 Transportation 
REFER ALSO TO CITATION(S) 320200718, 860 


815 ee Local economic impacts of 
tion fuel consumption. Part I. Derivation of proce- 
dure. Part II. Planning manual. (North Central Texas Coun- 
cil of Governments, Arlington (USA)). Jan 1984. Contract 
AI01-78CS55138. 239p. S MF A0Ol; 2; GPO Dep. File 
Number DE85000742. 
Separate abstracts were prepared for the two parts of this 
report: derivation of procedure and planning manual. (MHR) 


816 (DOE/CS/55138—T2, pp 84p, Part I) Derivation 
of re Jan 1984. NTIS MF AOl. File Number 
185000742. 

In Local economic impacts of transportation fuel consump- 
tion. Part I. Derivation of procedure. Part II. Planning manual. 

An overview of the planning procedure is provided. Back- 
ground guidance on developing energy efficiency and price scenar- 
ios for economic analyses is given. A methodology is presented for 
estimating household and commercial sector consumption changes 
resulting from changes in fuel prices and fuel efficiencies. The Con- 
sumer Price Index model is presented and methods and data to be 
used in estimating these index changes are provided. The economic 
impact information developed is synthesized and the way this infor- 
mation can be combined and presented is demonstrated. Indirect 
economic impacts are explicitly estimated. The use of the interin- 
dustry or input-output models is explained. Information on getting 
started with an analysis, suggested ways of presenting the informa- 
tion, and a discussion on the types of problems which can be ad- 
dressed with this methodology are provided. (MHR) 


817 (DOE/CS/55138—T2, 2 
manual, Jan 1984. NTIS MF AOI. File 


II) Planning 

ote 1185000742. 
In Local economic impacts of transportation fuel consump- 

tion. Part I. Derivation of procedure. Part II. he ey mgr 


The energy efficiency and price scenarios for this 
analysis are presented. The methodology by which changes in 
household expenditures for each household-related sector can be 
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determined is presented. The methodology necessary to determine 
the changes in trucking expenditures for each trucking-related 
sector is presented. The changes in expenditures from households 
and trucks are related to the multipliers obtained from the RIMS-II 
analysis conducted for the study region. The methodology neces- 
sary to trace the tax dollar, paid out by the consumer in fuel tax to 
the government, back into the local economy is presented. Results 
are summarized. (MHR) 


818 (DOE/RA/50639—T1) Western energy: produc- 
tion and transportation through 1990. (Western Governors’ 
Policy Office, Denver, CO ae na [1984]. a FG03- 
81RA50639. 32p. NTIS, PC A03/MF A0l1; 1; GPO Dep. 
File Number DE85000559. 

This report is presented in three parts: Part I describes 
energy resources and transportation infrastructures that exist in the 
region. Part II describes and analyzes the trends important to 
energy and its transportation. Part III describes policy issues impor- 
tant for western governors as they manage energy and transporta- 
tion in their states. 


819 (PB—84-203330) Analysis of issues in energy plan- 

og Washingto pao (USA). 1988 pc B/ 
mn, (TRB, 

TRR—935). NTIS, PC A04/MF A sas 

Library of Congress ana npc 84-9983. 

The 7 papers in this report deal with the following areas: 
energy shortfalls and peak-hour transit capacity problems: the 1979 
experience; an evaluation of options for freight carriers during a 
fuel crisis; evaluation of management measures to reduce gasoline 
queues at service stations: a simulation approach; analysis of total 
energy use of urban transportation energy conservation strategies; 
the California freight energy demand model; individual responses to 
rising gasoline prices: a panel approach; and, determinants of new- 
car fuel efficiency. 


3203 Industry And Agriculture 


REFER ALSO TO CITATION(S) 320300161, 353, 368, 516, 748, 783, 784, 
785, 788, 789, 790, 845 


(BMFT-FB-T—84-118) AGROTHERM: Develop- 
ment of a buried heat exchanger asa cooling sytem. Spiegel 
W.; Schuch, M.; Jordan, F.; Weigelt, H. pone ys 
fuer Forschung und Technologie, Bonn (Germany, F.R.); 
Thyssen A.G., Duisburg (Germany, ae Jun 1984. 189p. 
(In German). NTIS (US Sales Only), PC A09/MF AOI. 
File Number DE84752220 
Wet-type cooling itmindae require important quantities of 
make-up water, whereas the operation of dry-type cooling systems 
reduce the efficiency of power stations. It was expected that the 
AGROTHERM cooling system would facilitate the siting of new 
power stations, increase the efficiency of power stations compared 
to the operation of dry-type cooling towers, convey waste heat in a 
way not harmful to the environment and at the same time use it in 
agriculture. With regard to the plant engineering, a cooling system 
in the form of a large heat exchanger was developed, the heat 
transfer properties explored, and good agriculture knowledge ob- 
tained with largescale pilot plants at four different locations in West 
Germany. It has become apparent that a buried piping system is 
suitable to reduce the low-temperature waste heat in a way not 
harmful to the environment as well as improve the yield behaviour 
of the cultivated areas. The achieved cooling capacity and the agri- 
cultural success make us believe, that AGROTHERM can be rec- 
ommended as an alternative for dry cooling systems with respect to 
applied economics as well as from the ecological point of view. 120 
references, 57 figures, 10 tables. 
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(BMFT-FB-T—84-147) Energy analysis and inves- 
a i yo Jensch, news ‘Retin K. 
Ihringen ( . Jensc eiter, K.; 
Becker, H.; Luboschik, U. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, nie ae Fors- 
FRY) fun 1984 154. Muenchen ( De One 
F.R.)). Jun 1984. 154p. German). NTS (US Sales Onl 
A08/MF AO01. File Number DE8475222 
i egeamtensieceenyman =; 
1980 and 3 Jan. 1982 at the Winzergenossenschaft Ihringen. The 
objective of the investigation was to analyse in detail the energy 
and power demand of a representative winery. Corresponding to 
the results proposals for an economical energy application were 
elaborated with a view to reduction of losses, recovery of waste 
heat and use of solar energy. Moreover the knowledge of the cor- 
relations and the dependences obtained serves for planning of 
energy technical installations or setting up a concept for energy 
seater Shining. 7 references, 63 figures, 10 tables. 


822 a tg pp —, Judgment of the 
market supply of -comang age equipment for the utilization and 
conservation of Schroeder, 


Rape amen ptenh on 
R. 1983. (in aenen. NTIS — Sales Only), PC A0S/MF 
A01. File Number T184770479 

From AID meeting on use of energy in agricultural house- 
holds; Darmstadt, F.R. Germany (6 Dec 1982). 

When, judging the market supply of plants and equipment 
for the utilization and conservation of energy one should not act 
according to the example of the comparative test of goods or even 
the advertising economy, but according to object-referring criteria. 
This is the opinion which led to the guideline “the product must 
agree with the object, not the object with the product”. Frame- 
work conditions are named as a decision-making help for the judge- 
ment of plants and equipment. They refer above all to the energy 
quantities which have to be placed at disposal for a secure supply 
of heating and hot water; to the introduction of the heat generating 
plant in a new or an existing object; the judgement of the actual 
state of an existing object, its necessity for reconstruction or com- 
pletion; which alternative energy sources are at disposal in suffi- 
cient quantities in farms; how time and personnel intensive is the 
possible system of heat generation; is fuel storage capacity available 
for the utilization of straw and wood-burning furnaces; is the ex- 
ee ee 
construction and additional construction costs in an economically 
justifiable relation to the obtainable benefit. 


(CONF-8311193—, pp 40-41) Development and 
aan of water and energy saving systems in 
arid zones. Sourell, H.; Schoen, H.; Shani, U. 1983. (In 
German and ). NTIS (US Sales Only), PC A06/MF 
A01. File Number T184770492. 

From 41. international meeting of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 
This paper describes an irrigation system, which combines 
es tainty okie lihen ietateley ohn mathe tadeien tani 
ment with the more accurate water distribution of the microirriga- 
tion equipment. The high volume sprinklers have been removed 
from the boom for this purpose and been replaced with nozzles or 
drip hoses, which apply the water more accurately and directly 
with low pressure in the vicinity of the plant. Experiments in the 
eS eee 
cultural Engineering, Volcani Center, Tel Aviv, revealed the fol- 
lowing advantages: High efficiency of water application; water dis- 
tribution independent of wind effects; low water distribution pres- 
sure and low energy requirements; high operational reliability; low 
game costs; low leaf interception with possibility for use of 
water. 


824 (CONF-8311193—, pp 60-62) Conditions for con- 
venient use of the heat pump for ventilation air stemming 
from barns. Cielejewski, H. 1983. (In German and English). 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
1184770492. 

From 41. international meeting of agricultural technology; 


Braunschweig, F.R. Germany (10 “nrg 1983). 
Heat-pumps follow the Carnot cycle and the technology is 


well known. For the use in animal farming there are some difficul- 
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copper/aluminium couniane with resist- 

nae guarantee a temporary durability. 

Therefore heat-exchangers made of one material should be pre- 
ferred (copper), to avoid "inner corrosion” caused by different 
redox-potentials. Another point is the dust in the ventilation air, 
which settle on the lamina reducing the heat transfer. Of high im- 


tion air. The normal ventilation rate of the stable should be higher 
than the demand of the heat pump, otherwise the temperature in 
the stable would sink. At the present ratio of energy costs there are 
some conditions to be fulfilled for a economic use of heat pumps: 
monovalent i ion; cheap investment and installation (20.000 to 


installation; 
25.000 DM); a coefficient of performance greater than 3. 


825 (CONF-8311193—, pp 62-63) Efficiency of direct 
with barn exhaust air from fattened 


operating evaporators 
hogs. Huether, J. 1983. (In German and ). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number T184770492. 

From 41. international of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 

A heat pump is especially fitting for the utilization of waste 
heat from stables, because it picks up quantities of heat with a low 
temperature level and lifts it up by mechanical energy to a level 
where it can be used for heating. There are two criterions of judge- 
ment for the technical efficiency of heat pumps both which consid- 
er the utilization of the input power. The evaporator is the part of 
the heat pump which deprives the heat of the exhaust air. The 
second aim besides a large heat abstraction is food durability. The 
heat exchange between exhaust air and freezing mixture is deter- 
mined by the size and quality of the surface of the evaporator and 
the velocity of flow of the exhaust air. A great problem in using 
the exhaust air of fattened hogs is the high content of dust and pol- 
lution gas. This leads to a disproportionate efficiency and a shorter 
durability of the evaporator. Superposed air purifiers reduce the ef- 
ficiency. 


626 (CONF-8311193—, pp 63-65) Assessment of the 

of a milk-heat-recovery system. Pak, M. 1983. 
(In German and English). NTIS _ Sales Only), PC A06/ 
MF AO1. File Number 1184770492 

From 41. international meeting of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 

Present-day technology makes it possible to recover heat to 
warm water, but there is still widespread misconception regarding 
the economic practicality of this practice. It is frequently thought 
that warming water by heat-recovery costs nothing at all, whereby 
it is not considered that the cost of cooling milk by means of heat- 
recovery is greater than simple cooling would be. It is also over- 
looked that recoverable milk-heat can only be partially utilized in 
the summer months owing to the greater supply of heat. For this 
reason, gains are considerably better if the calculation of profitabil- 
ity is conducted according to the old rule of thumb-approximately 
0.8 1 of warm water can be gained from 1 | of milk. Here follows a 
closer examination of the two above-mentioned factors. For observ- 
ing the increase in electrical power expenditure during the cooling 
of milk, the common, simple cold-vapor process with R 22 is taken 
as a prerequisite. As is well known, it consists of a vaporizer, which 
is installed in the milk vat; a compressor, a condenser, which in the 
case of milk-heat recovery is installed in the hot water processor 
but replaced by an air condenser where no milk-heat recovery is 
involved; plus a nozzle valve. 


827 (CONF-8311193—, pp 65-67) Heat recovery from 
aerated slurry. Hemmersbach, A. 1983. (In German and 
English). NTIS = Sales Only), PC A06/MF AOl1. File 
Number T1847704 

From 41. mii meeting of agricultural technology; 
ees. F.R. Germany (10 Nov 1983). 

The investigations have been carried out with a continously 
operating aeration plant in semi-technical scale. The different deten- 
tion times (3, 5, 7 and 10 days) and substrate temperatures (20, 30 
and 40°C) have been correlated in a 12-step scheme. The surplus 
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through an artificially generated spray of mixed liquor above the 
liquid level. The utilization of the total air flow from the reactor 
enables a heat removal without losses. 


828 (CONF-8311193—, pp 67-69) Pilot project: Use of 
waste heat from industries for greenhouse heating. Schrott- 
maier, J. 1983. German and ). NTIS (US Sales 
Only), PC A06/MF A011. File Number T184770492. 
From 41. international meeting of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 
Since 1982 the Amenlas Notional ational Institute for Agricultural 


in Wieselburg has carried out tests with low-tempera- 


different cultures. In difference to many tests in other countries the 
investigation is not made in floriculture, it is made in vegetable pro- 
duction under glass and foil. As the greenhouse temperature in the 
vegetable production is lower than in i the heat con- 
sumption is lower too and so it is not possible to fit expensive heat- 
ing and energy saving systems. For that reason the greenhouses of 
the pilot project are heated with a simple, well controlled vegeta- 
tion-heating with waste energy between 25 and 40°C. 


(CONF-8311193—) technology 1958- 
1983. (Verein Deutscher (VDP, Duesseldorf 
(Germany, ag 9 Fac yth-Ge- 
sellschaft fuer A 


1983. 121p. German and ish). S Sales 
Only), PC A06/MF AO1. File Number DE847704 

From 41. international meeting of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 

Energy conservation in agriculture is discussed in relation to 
heat recovery systems, biomass conversion plants, the use of solar 
energy and industrial waste heat. 16 papers are dealt with separate- 
ly. 


830 (CONF-8403146—6) Identification of thermal 
energy storage opportunities in industrial processes, Melikian, 
G.; McChesney, H.R.; Obee, T.N. (United Technologies 
Research Center, East Hartford, CT (USA)). 1984. Contract 
AC05-840R21400. 16p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number D 35001099. 

From IEA workshop on latent heat stores; Stuttgart, F.R. 
Germany (5 Mar 1984). 

Detailed evaluation of TES opportunities in a variety of in- 
dustrial processes has been conducted as an extension of a multi- 
year, ongoing EPRI-funded program to assist member utilities in 
identifying and evaluating industrial process energy conservation 
and management (EC and M) opportunities for their customers. 
Specifically, plant audits were conducted in twenty-two (22) differ- 
ent industries in ion with seven (7) US utilities. Over 
thirty-three (33) EC and M) applications were identified for which 
alternative EC and M technologies were designed and economical- 
ly ranked. The procedure employed and typical results of these 
evaluations are presented. In addition, the computerized industrial 
EC and M design and assessment model utilized in this program 
and the procedures used to identify and assess TES opportunities 
are described. 


(DOE/OR/20831—T1) Implementation plan. 
program at the Ports- 


> a 

mouth Gaseous Diffusion Piketon, Ohio. Final report. 
(Calgon _- aie PA (USA); Scioto Economic 
Developmen , Portsmouth, OH (USA)). 1982. 
Contract FG FG0S-81 R20831. 128p. NTIS, PC AO7 AOl; 
1; GPO Dep. File Number DE85001024. 

Since 1980, the Scioto Economic Development Corporation 
(SEDC) has been working with Pike County officials and business- 
men to develop the project, which will reclaim waste energy from 
the gaseous diffusion plant (GDP) and use it to heat and power 
new business and industries in an industrial district. That district 
will be named the Piketon Agribusiness Center (PAC) and would 
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be established adjacent to the federal GDP facility. Presently, 
100,000 gallons per minute of 109°F water is being cooled at the 
plant. The possibility of utilizing this tremendous heat energy 
source for processing industrial energy and for greenhouse environ- 
mental control systems was explored. This conceptual analysis and 
preliminary engineering study is Phase I of a 3-phase project. The 
following are covered: project summary, technical feasibility, feasi- 
ee ee ee eer forecasts, 
economic and financial assessment, securing markets, overall agri- 
business center/central energy system program development plan, 
time frame, and phase/step outline. 


832 (DOE/OR/20831—T2) Piping report. Phase I, for 
residual energy Gase- 
ous Diffusion Piketon, Ohio. (P’ 

Inc., Cincinnati, OH (USA)). Sep 1982. Contract FG05- 
810R20831. 142p. NTIS, PC A07/MF A0O1; 1; GPO Dep. 
File Number DE85001025. 


A waste heat system for the Portsmouth Gaseous 
Diffusion Plant (GDP) in Piketon, Ohio is under development. This 
project includes the design and capital cost estimate for utilizing 
large quantities of waste heat presently dissipated by the cooling 
towers. The amount of heat available is equivalent to 1200 MW per 
day. This project will use part of the waste heat for the Pike 
County Joint Vocational School, 3 miles north of the plant site. 
The design includes provisions for the heating of the existing 
90,000-square-foot school, proposed expansion, and a future 3-acre 
teaching greenhouse. A portion of the remainder of the waste 
energy will be used to heat a proposed greenhouse complex. The 
balance will be used as a heat source for heat pumps to provide 
steam for various proposed process industries. The Department of 
the GDP battery limits. Therefore, separate water loops for the off- 
site waste heat piping complex must be provided. The project de- 
scription, scope of work and phase description, alternates consid- 
ered, design criteria, and drawing list are included. 


(@OE/OR/20831—T3) Institutional/management 
mein Volume 2. Appendix. Phase I: residual energy appli- 
cation program at the Portsmouth Gaseous Diffusion Plant, 

Ohio. Final report. (Ohio Dept. of Energy, Colum- 

pod SA); Scioto Economic Development Corp., Ports- 

OH (USA)). 1982. Contract FG05- $10R2083 1. 

183p. NTIS, PC A09, A0l1; 1; GPO Dep. File Number 
DE85001026. 

The study requirements for a plan analysis session with the 
Urban Land Institute are presented. The following are also includ- 
ed: ‘soil survey, floriculture case study, and economic benefits-re- 
gional impacts. The project directory and communications are in- 
cluded. (MHR) 


834 (DOE/R4/10099—T1) Design and development of 
an ultrasonic Doppler shrimp detector/counter for improving 
the of shrimp trawlers. Richard, J.D. (Miami 
Univ., FL (USA). Rosenstiel Schcol of Marine and Atmos- 
Iheric Sciences). 1978. Contract FG44-80R410099. 23p. 
S, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85000379. 

The new shrimp detector/counter combines a short range, 
wide beam ultrasonic Doppler detector with a repetitively dis- 
charged electric pulse stimulator for towing along the bottom 
behind a shrimp trawler or search vessel (i.e., in place of the con- 
venional try-net). Shrimp and fish within the narrow (e.g., 2 meter 
wide) sampling zone respond differently to the electrical pulse stim- 
ulation. Shrimp, even if burrowed, respond with a characteristic 
abrupt jumping movement during which a relatively high speed is 
achieved for a brief period. The ultrasonic Doppler detects such 
movements and the brief, relatively high-pitched, Doppler signals 
indicative of shrimp are discriminated and counted. The accumulat- 
ed number of such events per unit time (or per distance traveled) 
can be recorded to indicate shrimp population density along the 
trawler’s path. Ideally, the shrimp count data are periodically 
marked along the track of a Loran C plotter as the trawling or 
searching progresses. 





.A. (ENTEC 

., Knoxville, TN (USA)). 31 
:. 'G44-81R410416. 76p. NTIS, PC A05/ 
MF AOI; 1; GPO Dep. File Number DE85000309. 

A 1 1/2 (dry) tons per day biodigester cogeneration plant 
has been designed and constructed. This project is part of a federal 
program to promote energy conservation and the use of non-con- 
ventional energy resources. The main purpose of the project is to 
demonstrate that a dairy farm can generate its own power and 
supply excess power to a local utility. Such a facility can produce 
significant energy savings to livestock farms and small communities 
by allowing them to get energy from raw animal and human waste. 
Also, an odorless by-product is produced that is nearly pathogeni- 
cally free and has the possibility of several end uses such as: fertiliz- 
er and soil conditioner, protein-rich animal refeed, livestock bed- 

ding material, and aquatic food for fish farming. 53 references, 18 
ay 


836 (DOE/R4/10467—T1) Appropriate 
small —_ a. Conservation: products 
—p need Cooley, J. (Cooley (John), Tam: 


materials. Final 

FL eos Nov 1983. Contract FG44-81R410467. 
NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
DE85001908. 

The overall goal of this project was to develop and charac- 
terize a new building material tentatively named Ferrofoam. This 
material is formed as a building block 8” thick, 4’ wide and 8’ long. 
The block has an R factor of 30, and structural strength sufficient 
to allow its use as walls, floors and roofs of buildings of up to three 
stories. Additionally, the roof panels may be imbedded with collec- 
tor pipes and covered with glass to form solar collector panels of 
fair efficiency. All of the proposed steps have been completed at 
this date, although the solar panel testing is still underway. 


837 (FRCEA-R—10) Papen — at the CEA by 
thermal effluent utilization for agriculture and fish-breeding. 


Balligand. (CEA, gy mh ae og 1976. a = 
French). NTIS (US Sales Only), PC A02/MF AO 
Number DE84752141. 

Results obtained at the CEA for waste heat utilization are 
examined. Water at T+10°C is used for open air soil heating 
(forest, agriculture), eel breeding and greenhouse heating (with the 
help of heat pumps). Water at T+23°C or 30°C is used for green- 
houses. Facilities and experience gained are described and results of 
the different exploitations are given. 


838 (NP—4770250) ae Aa ery eae 
re ta ote 9 f heat exchange. Jungb- 
egieneaiedl and o 
luth, T. (Arbeitsgemeinschaft fuer Elektrizitaetsanwendung 
in der Landwirtschaft e.V., Essen (Germany, F.R.)). 1980. 
mo gt (in German). NTIS ‘(US Sales Only), PC A13/MF 
File Number DE84770050 
By means of the literature on hand, studies are made on the 
heat household and thermoregulation in young pigs with special at- 
tention to the physical processes involved in heat loss. The heating 
systems available for covering the heat requirement are examined 
ee ee an ae 
ir costs. 


639 (NP—4770490) Reduction of pollutant emissions 
from cogeneration units. Ruffer, N. (Technische Univ. Berlin 
(Germany, F.R.). Fachbereich Verfahrenstechnik). 5 Jul 
1983. 129p. (in German). NTIS oa Sales Only), PC A07/ 
MF AO1. File Number DE847704' 

Brine catlt is ciedstes aun ei aliases 
sions was developed for cogeneration units with diesel engine 
drives. The dust particles are metered and added to the exhaust gas, 
from which they are separated in a conventional deduster together 
with the soot and the SOs. The efficiency of powdery Ca and Mg 
compounds in the reduction of SO: emissions was determined. 
NOsub(x) emissions were considerably reduced by exhaust recircu- 
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840 (NP—4901790) Case studies of boiler condensate 
reclamation at five industrial sites. Final report. Rodgers, 
L.W.; Steiger, B.L. (K VB, Inc., Columbus, OH (USA)). en 
1981. 108p. Dept. of Development, Div. of Energy, P.O. 
Box 1001, Columbus, OH 43216. File Number TI84901790. 

Results of system characteristics studies are presented. Esti- 
mated condensate and energy savings potential, boiler condensate 
reclamation case studies, and comparison of the energy savings at 
the five host sites with the estimated statewide energy savings are 
included. (MHR) 


841 (PB—84-214683) Restrictions and incentives to the 
of suitable 


Commission 0 pean ities, 
. 1983. 165p. da French). (EUR—8611-FR). 
8/MF E08. 


Final 
Luxembour, 
NTIS, PC 

The accent of the study to identify the factors which allow 
or restrict the development of suitable technologies for the preven- 
tion of pollution from food processing factories is placed on the 
need to introduce economies in the use of materials and in energy 
consumption. These are seen to lead to reductions in effluents from 
those industries. The use of by-products from the dairy industry as 
animal feedstuffs is examined and the market for products such as 
lactoserum is analyzed. Suggestions for modifying regulations on 
animal nutrition are made. Improved water management is identi- 
fied as a prime method of reducing pollution caused by the sugar 
industry. The food preservation industry is less well developed, 
technologically, than the other industries examined and it is sug- 
gested that research and development activity in this sector could 
be worthwhile by developing better preservation methods, reducing 
energy and water consumption, and improving the use of by-prod- 
ucts. 


Irrigation demand for electricity. Maddigan, R.J.; 
Chern, W.S.; Rizy, C.G. (Oak Ridge National Lab., TN). 
American Journal of Agricultural Economics (U.S.Economics; 
64: No. 4, 673-680(Nov 1982). Contract W-7405-ENG-26. 
The regional differences in the irrigation demand for elec- 
tricity are examined. The analysis is based upon the Rural Electric 
Cooperatives’ statistics on the sale of power for irrigation. A simul- 
taneous-equation system was developed to focus on both the short- 
run utilization of electricity in irrigation and the long-run determi- 
nation of the number of irrigators using electricity. The structural 
equations arc estimated using pooled, state-level data for the period 
1969-79. In light of the model's results, the impacts of changes in 
relative energy prices on irrigation are examined. 


3206 Municipalities And Community Systems 


REFER ALSO TO CITATION(S) 320600495, 787 


043 on ten yt District heating and cooling 
systems and community development: some preliminary obser- 
vations. Meshenber, Me J.; Tschanz, J.F.; Kron, N.F. Jr. 
(Arg National Lab., IL (USA)). 1984. Contract W-31- 
G-38. 21 NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE850005 
From Colloquium on csiaasiad energy management as an 
economic development strategy; Lincoln, NE, USA (14 Oct 1984). 
District heating is being considered by a number of cities to 
help community and economic development objectives related to 
promoting housing opportunity, attracting and retaining business 
and industry, and reducing environmental pollution. The US De- 
partment of Housing and Urban Development has sponsored dis- 
trict heating studies by providing grants to 28 cities. This paper ex- 
plores the background of the program and the results of the cities’ 
analyses, concluding with some lessons from the cities about how 
other such studies might be undertaken. 
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(DOE/CS/20038—T14) RefCoM Research 
Monthly technical report for August-September 1984, 

ooij, H.P. (Waste Management, Inc., Pompano Beach, FL 
1984. Contract AC02-76CS20038. 45p. 

; 1; GPO Dep. File Number 


Five sais of the operation of garbage-to-gas project and 
various data tables are presented. (MHR) 


3209 Education And Public Relations 


REFER ALSO TO CITATION(S) 320900782, 783, 787 


845 (CONF-821285—, pp 28-51) Reports of the 
Laender on energy consultancy in agricultural households. 
1983. (in C Game NTIS (US Sales Only), PC A05/MF 
AOl. File Number T184770479. 

From AID meeting on use of energy in agricultural house- 
holds; Darmstadt, F.R. Germany (6 Dec 1982). 

Reports of 8 Federal Laender and Upper Austria have been 
presented on energy consultancy in agricultural households. They 
contain information on pilot projects (heat recovery plants, biogas, 
straw briquetting), information offers, training of agricultural teach- 
ers and consultants - being engaged in home economics -, and they 
report on consultancy weeks and their results, compilations of a 
consultancy program (structure, realization, organization, evalua- 
tion), survey of energy losses, requirements for consultancy, and ex- 
positions. Moreover, data are given on adult education (courses, 
consultancy, compilation of working- and information material) as 
well as on the energy situation in agricultural home economics and 
the amount of demand in the “energy” sector. The competences on 
the Bund-, Laender-, and community level are dealt with and some 
references are given on the prerequisites of consultancy of promo- 
tion measures. Finally, the main points of the consultancy work are 
discussed (insulation of ceilings, outer walls, replacement of win- 
dows, use of alternative energy sources). 


846 (DOE/BP—327) Pacific Northwest residential 
energy consumption survey, Spring 1983. Exhibit booklet. 
is (Louis) and print Hoong Inc., New York (USA)). 
983. Contract AC79-83BP39950. 51p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85000490. 
This booklet consists of the exhibits for the slide presentation 
used in the survey training session. (MHR) 


ce (DOE/BP—329) Pacific Northwest Residential 
Energy Consumption Survey: interviewer debriefing. (Harris 
) and Associates, Inc., New York (USA)). 18 Oct 
983. Nae a AC79-83BP39950. 68p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85000488. 

The following are covered: respondent peceptions of and at- 
titudes toward energy issues in the Pacific Northwest, problems in 
implementing the survey, and issues in item validity. Included in 
appendices are the debriefing agenda nd interviewer debriefing 
questionnaire. (MHR) 


a (DOE/BP—330) Pacific Northwest residential 

survey, Spring 1983, (Harris (Louis) and Associates, 
By New Yi York (USA)). 1983. Contract AC79-83BP39950. 
13p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85000486. 


This booklet is the mail survey instrument used by Bonne- 
ville Power Administration. (MHR) 


849 (DOE/BP—331) Pacific Northwest residential 
consumption survey. (Harris (Louis) and Associates, 
Inc., New York (USA). Spr 1983. Contract AC79- 
83BP39950. 54p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE8 i. 
This booklet is the in-person survey instrument used by the 
Bonneville Power Administration. (MHR) 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3209 Education And Public Relations 


850 ie seen Pacific Northwest residential 
weights for ia 2 sample data. Ciareis (Louis) and 
case 
Associates, Inc., New York a 30 Mar 1984. Contract 
AC79-83BP39950. 1 NTIS, PC A02/MF A0i; GPO 
Dep. File Number D 35001136. 
The primary sampling frame for the 1983 Pacific Northwest 
Residential Energy Consumption Survey (PNWRES) consisted of 
135 utilities (nine privately owned and operated and 126 publicly 


scheme. These modifications to the clustering of 
utilities resulted in the generation of 116 mutually exclusive and ex- 
haustive utility groupings. These utility served as the pri- 
mary sampling units (PSUs). A multistage cluster sampling tech- 
nique in which two completely crossed dimensions of stratification 
(i.e., geographic region - 6 levels; and ownership - 2 levels) was 
employed in designating the sample of utilities to be selected from 
the sampling frame for inclusion in the 1983 PNWRES. 


851 (DOE/BP—333) Pacific 

energy survey, 1983; fieldwork and data reduc- 
tion activities Appendices. is (Louis) and Associ- 
ates, Inc., New York (USA)). 18 Apr 1984. Contract AC79- 
83BP39950. 271p. NTIS, PC Al A0l1; 1; GPO Dep. 
File Number DE85001721. 

The following appendices are included: introductory letters; 
in-person survey materials; survey training materials; in-person 
survey response verification form; mail survey instrument with 
table layout and standard error runs. (MHR) 


852 (DOE/BP—334) Pacific Northwest Residential 
ee ee aes ee 


activities. Final report. (Harris (Louis) 
ates, pg New York (USA)). 14 Jun 1984. Contract AC79- 
83BP39950. 6lp. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE8 27. 

The 1983 Pacific Northwest Residential Energy Consump- 
tion Survey (PNWRES) ired that more than 6000 in-person 
interviews be attempted across 411 areal clusters - meter reading 
routes (MRR), distributed across the more than 325,000 square 
miles comprising the Bonneville Power Administration's (BPA) 
service area. A field period of three months was allocated for pri- 
mary, in-person, data collection efforts. As part of this in-person 
effort, interviewers had to locate sample and record unit character- 
istics on a Sample Account Disposition Form (SADF) for dwelling 
units selected into the Regional Sample and for each dwelling unit 
at which a Supplementary Sample interview took place. The inter- 
views required approximately 40 to 45 minutes to administer. In ad- 
dition to conducting an interview with the designated respondent, 
both the temperature of the hot tap water and the physical dimen- 
sions of the housing unit were measured. The following are cov- 
ered: study preparation, survey implementation, survey implementa- 
tion methods, data base management, and data analysis. 


report. 

(Louis) and Associates, Inc., New York (USA)). 29 Jun 
1984. Contract ‘AC79-83BP39950. 137p. Holaday PC A07/MF 
A01; 1; GPO Dep. File Number DE8500171 

Once calculation of survey eligible aad was complet- 
ed, multicomponent case weights were constructed. To meet fully 
the requirements of the research, weighting was accomplished in 
two phases - sample weighting and sample projection. Initially, the 
achieved sample was reallocated at the meter reading routes 
(MRR) level. Individual unit, MRR and utility weights were de- 
signed to reallocate achieved observations as a function of the per- 
formance of the average MRR in the achieved sample and not to 
go beyond the sample selected. The final two sample weighting 





SONNE, AD LAO 
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components - - substrata and strata weights - - were designed to reallo- 
cate achieved sample te to its actual occurrence in the 
total population of eligible households in the Pacific Northwest. 
Calculational steps for each of these five weighting components are 
presented. These data, accompanied by the results of weighting cal- 
culations are attached to this report as part of Appendix A. The 
final phase in deriving weights for the PNWRES Sample required 
generating a weight that would enable analysts to project from 
sample estimates specific characteristics of the entire eligible popu- 
lation. Since the sample had already been reallocated proportionate 
to actual prevalence, this weight took the form of a constant value. 


854 (DOE/BP—336) Pacific Northwest Residential 


Survey: response analysis final report. 
and Associates, Inc., New York (USA)). 29 
. NTIS, PC A03/ 


Jun 1984. eae AC79-83BP39950. 2 
MF A01; GPO Dep. File Number DE8 
The 1983 survey achieved a response rate of 85.4% among 

the eligible survey population and a completion rate of 77.4%. Both 
response indicators were slightly lower than desired because of the 
high joint occurrence of selection into the sample of ineligible units 
(8.8%) and units that could not be contacted during the field period 
(5.5%). Actual refusal of eligible households to participate in the 
ee ee Both response and nonresponse varied 
Geographic areas in which sampled 


rates were lowest in MRRs 
located in urban areas (80.9%), followed by MRRs situated in sub- 
urban locations (SMSA remainder - 82.7%) and highest on MRRs 
located in the more rural locations (Non-SMSA - 87.5%). Other 
analyses yielded few interesting results. The relatively low response 
rate achieved in Western Oregon (77.0%) was quite surprising. Al- 
though much of this decrement may be explained by employing the 
urban refusal mechanism described before, still some differences in 
response rate will be observed. ining differences will require 
an alternate explanation that lies beyond the scope of the present 
analysis. 


855 (DOE/BP/39950—T1) 1983 residential energy 
consumption survey: interviewing manual. (Harris (Louis) and 
Associates, Inc., New York cae 1983. a: AC79- 
83BP39950. 86p. NTIS, A05/MF A0Ol1; 1; GPO Dep. 
File Number DBSUONNES. 

The manual covers the following: an overview of the sam- 
ples, the study time frame, the field materials, getting ready to 
interview, working on the regional sample meter reading routes, 
working on the supplementary sample meter reading routes, special 
data collection tasks, administrative procedures, general interview- 

So 


potato yi awareness: a com- 
prehensive approach. Vaishnav, D.D. (Wiscon- 
a Univ., SS heme USA). Center for Lake Superior Envi- 

29 Feb 1984. Contract FG05- 
SER IOa78. 118p. iris, PC A06/MF A0O1; 1; GPO Dep. 
File Number D 5000602. 

The University of Wisconsin-Superior conducted an intradis- 
ciplinary Faculty Development Project during the 1982-1983 year. 
Twenty-three teachers including 5 women and 18 men from that 
many schools participated in the project. They attended a 2-week 
on-campus summer workshop and many also attended the follow- 
up meeting. The latter was to finalize the plans for introducing 
Energy Education in participants’ high schools. Participants’ 
summer activities consisted of: (1) socials and group dynamics - 6 
hrs; (2) laboratory training - 24 hrs; (3) classroom instruction - 18 
hrs; (4) field trips - 16 hrs; (5) viewing films in energy and related 
topics plus listening to the guest speakers - 6 hrs; (6) group discus- 
sions for the development of teaching materials in Energy Educa- 
tion - 6 hrs; and (7) taking written examinations - 4 hrs. Those who 
successfully completed these activities earned 3 quarter graduate 
credits in a science discipline of choice. Energy Resource Center 
was created to provide additional information in energy and related 
areas. The Center displayed multiple copies of over 100 different 
publications which allowed teachers to compile the materials of 
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their choices and usefulness. In addition, numerous handouts were 
given during the laboratory and classroom sessions. 


857 (DOE/ER/10286—T1) Teaching energy awareness 
to the elementary age child. Jones, S.T.; Rinaee, B. (Ala- 
bama Univ., Bi (USA)). 1982. Contract FG0S5- 
82ER10286. 144p. S,.PC A07/MF AO0l1; 1; GPO Dep. 
File Number D é 

This final report describes a 3-week workshop for elementa- 
ry school teachers that had three components: (1) a review of the 
basic physical principles governing energy and its use; (2) an intro- 
duction to the many available teacher resources concerning energy; 
and (3) a one-week practicum where the teacher participants were 
able to field-test some of the materials they developed with elemen- 
tary-age children. Lectures and demonstrations covered such basic 
topics as mechanics, heat, electricity, energy resources and uses. 
Teachers were provided with a wide variety of free or inexpensive 
printed materials and classroom resources. Some of these resources 
served as the basis for the construction of lesson plans or student 
activities. Audio-visual resources were previewed and evaluated. 
Participants performed several experiments and constructed many 
learning activities for use with elementary children. Field trips to 
solar and underground homes, to surface and deep coal mines, and 
to a hydro electric plant gave participants first-hand energy experi- 
ences. During the final week of the workshop, teachers participated 
in a practicum experience with sixty children enrolled in a special 
Energy Week program sponsored by The College of Education and 
The Alabama Museum. Four classrooms of fifteen children each 
were taught by teams of teachers who planned lessons, activities 
and field trips appropriate for the age of the children. The twenty- 
four participants are teachers in grades K-6 and represented school 
systems from across Alabama. They developed plans for teaching 
energy in their classroom. A final meeting on January 22, 1983 will 
provide an opportunity for participants to share their teaching ex- 
periences. 


858 (NP—4770514) Progress report for the period 1st 
January = 31st December 1983. (Koeln Univ. (Germany, 
F. all . yo? Inst.). 1983. 32p. (in 
Ss ba Sales Only), PC A03/MF AOl. File 
Nember DE847705 
The report cee a survey of the following topics: staff, 
teaching, meetings, publications, lectures, studies, consultancy serv- 
ices and contacts and presents brief reports on selected doctoral 
and diploma theses of the Institute. 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 330000750 


859 (P—300-84-002) Automotive and fuel technologies: 
current and future Price, R.; Stamets, L. (California 
Energy Resources Conservation and Development Commis- 
sion, Sacramento (USA). Assessment Div.). Mar 1984. 119p. 
CEC, 1516 9th Street, Sacramento, CA 95814. File Number 
T185900045. 

The purpose of this work is to assess the likely commercial 
timeframe of a broad range of automotive and fuel technologies. 
The report’ assesses the status of existing and alternative engine 
technologies, associated fuels, and problems which may retard their 
introduction and use. It estimates, where possible, the earliest time 
of general commercial use for each developing automotive technol- 
ogy and fuel. 


3301 Internal Combustion Engines 


860 (NP—4770480) Digitalized method of Graz. Hagh- 
ofer, J. (Technische Univ., Graz (Austria)). 1982. 168p. _ 
German). NTIS (US Sales Only), PC A08/MF AOI. 
Number DE84770480. 

In this method, the driving speed/time curve of a measuring 
vehicle driving in the city is recorded, and fuel consumption and 
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pollutant emissions are calculated from the idealized curve. The 
signal, i.e. the speed of a measuring wheel mounted on the vehicle, 
is digitalized by an A/D converter and recorded on magnetic tape 
in the form of data blocks. Subsequent assignment of road sections 
ES ee 
potentiometer on a second A/D channel. The calculations w 

carried out by computer. Thx chamnstashtbe Site of foul coneenp- 
tion, CO, NOsub(x) and hydrocarbon emissions were established 
detailed test bench measurements. The results of the practical stud- 
ies based on the digitalized method are presented in detailed tables 
and diagrams. Emission trends are presented, and the effects of 
road gradients and velocity on pollutant emissions ate studied. 


861 (NP—4770481) Layout of heating units for solar- 
heated gas turbine systems with collectors. 
F. Giinsovar Univ. (Germany, F.R Mas- 
chinenwesen). 4 Jul 1983. 227p. (in German). NTIS (US 
Sales Only), PC All/MF AO1. File Number DE84770481. 
Solar energy is converted in a gas turbine plant, with solar 
radiation collected in a parabolic collector and reflected into a 
hollow receiver. The receiver, which is rigidly connected to the 
collector, consists of a conical bottom part and a cylindrical upper 
part. The highly focussed radiation enters through the aperture of 
the conus. The cool, compressed working fluid of the gas turbine 
flows through pipes arranged in front of the cylindrical inner wall. 
The distribution of the radiation was studied as well as the resulting 
receiver wall temperature, radiation losses and useful heat absorbed 
by the working fluid. Temperature distributions and three-dimen- 
sional fields of thermal stresses were calculated. The influence of 
geometric and thermodynamic parameters on the stresses inside the 
pipes was studied in consideration of thermal stresses and stresses 
due to working fluid pressure. Rp lee aa gegen 
the heating surface load, material utilisation, and efficiency of the 
receiver. The interdependences between receiver characteristics 
and gas turbine operation are explained. 


862 (NP—4770484) Influence of the 


thermodynamic 
ene 26 Se ee See a ae, 
nal combustion engines. De Jaeger, P.; Qian, Y. (Technische 
Univ., Graz (Austria)). 1983. 91p. (In German). NTIS (US 
Sales Only), PC A05/MF AOl1. File Number DE84770484. 
Combustion curves and other state variables of internal com- 
bustion engines are calculated by means of equations for the single- 
zone and two-zone model derived from the basic laws of thermody- 
namics. All further variables can be determined from the known 
basic data, i.e. charge volume, test gas content, etc., and from the 
measured cylinder pressure curve. In the single-zone model, the 
working gas inside the cylinder is considered as a homogeneous 
mass while the two-zone model assumes a mass. The 
measurements were carried out in a VW Golf internal combustion 
engine (4 operating points) and evaluated using the two models of 
calculation. Inaccuracies and errors of measurement result in nega- 
tive combustion curves after the main combustion stage and in a re- 
duction of the amount of fuel combusted. 


863 (NP—4770485) Studies on three-dimensional flame 
propagation and flame extinction in internal combustion en- 
gines. Spicher, U. (Technische Hochschule Aachen (Germa- 
ny, F.R.). Fakultaet fuer Maschinenwesen). 13 Dec 1982. 
131p. (in German). NTIS Kan Sales Only), PC A07/MF 
AO1. File Number DE8477048 

ze re 
were studied in a single-cylinder internal combustion engine as a 
function of the fuel/air ratio, the ignition points, the fuel grade and 
the directed injection flow. A novel optoelectronic method of 
measurement was applied which combines fibre optics and photo- 
multipliers. A raster of flame propagation is established by means of 
a number of optical probes. The optical signals of the flame front 
are transferred to photomultipliers, converted into digital electric 
signals, and evaluated as logic signals by computer. As a result, one 
obtains the three-dimensional flame contour, the flame volume and 
the flame propagation velocity as a function of time. The results of 
the measurements are used as input parameters for thermodynamic 
calculations. Flame propagation data are presented, and information 
is given on test bench layout, measuring techniques, thermodynam- 
ic analysis, and mathematical procedures. 


33 ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 
3303 Electric-powered Systems 


864 Ldap: Hee gunn: mg Saye e 
axial turbomachinery and the propagation in the connected 
tubing. Ghiladi, A. (Technische Hochschule Aachen (Ger- 
many, F.R.). Fakultaet fuer wesen). 30 Sep 1981. 
132p. (In German). NTIS = Sales Only), PC A07/MF 
AO1. File Number DE847704' 

Ate representation ofthe mathematical fundatos of he 
sound generation and propagation, the influence of blade damages 
in axial turbomachinery on the rotational sound is demonstrated 
qualitatively. A method for the calculation of the rotational sound 
in a turbomachine stage and in the connected tubing is given and it 
can be shown that the ordinal numbers of the numerous modes of 
rotational sound are determined by the number of the vane ring 
blades interacting with the runner blades. The cutoff effect causes 
an exponential decrease of the modes propagating helically in the 
tubing if the signal frequency is smaller than the relevant cutoff fre- 
quency. For the experimental investigation of a single-stage axial 
turbine a measuring method is described for the modal analysis of 
the accoustic fields, which is based on the correlation of the micro- 
phone signal with a reference signal. In the turbine, the axial dis- 
tance between vane ring and runner have been varied. By means of 
flow measurements, the transient runner blade forces and the subse- 
quent rotational sound modes were evaluated and compared with 
the acoustic measurements. Measures for an effective reduction of 
the rotational sound are discussed. 
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865 peg armagre aR la Evaluation of candidate 
Stirling engine heater tube alloys after 3500 hours exposure 
to high pressure doped hydrogen or helium. Final report. Mis- 
encik, PA: Tit Titran, R.H. (National Aeronautics and Space 

Administration, Cleveland, OH (USA). Lewis Research 
Center). Oct 1984. Contract AI01-77CS51040. 44p. (NASA- 
TM—83782). NTIS, PC A03/MF A011; 1; GPO Dep. File 
Number DE85001433. 

Sixteen commercial tubing alloys were endurance tested at 
820° C, 15 MPa in a diesel-fuel fired Stirling engine simulator mate- 
rials test rig: iron-base N-155, A-286, Incoloy 800, 19-9DL, CG-27, 
W-545, 12RN72, 253MA, Sanicro 31H and Sanicro 32; nickel-base 
Inconel 601, Inconel 625, Inconel 718, Inconel 750 and Pyromet 
901; and cobalt-base HS-188. The i iron- -nickel alloys CG-27 and Pyr- 


3500 h creep-rupture endurance life. Three other alloys, Inconel 
625, W-545, and 12RN72, had creep-rupture failures after 2856, 
2777, and 1598 h, respectively. Hydrogen permeability coefficients 
determined after 250 h of rig show that Pyromet 901 had 
the lowest Phi value, 0.064x10~* cm?/s MPa'/2. The next five hair- 
pin tubes, CG-27, Inconel 601, Inconel 718(wd), Inconel 750, and 
12RN72(cw) all had Phi values below 0.2x10~* more than a decade 
lower than the design criteria. Based upon its measured high 
strength and low hydrogen permeation, CG-27 was selected for 
3500 h endurance testing at 21 MPa gas pressure and 820°C. Re- 
sults of the high pressure, 21 MPa, CG-27 endurance test demon- 
strated that the 1.0 vol % CO: dopant is an effective deterrent to 
hydrogen Permeation. The 21 MPa hydrogen gas pressure apparent 

coefficient at 820°C approached 0.1x10~* cm?*sec 
MPa’/? after 500 hr, the same as the 15 MPa test. Even at this 
higher gas pressure and comparable permeation rate, CG-27 passed 
the 3500 hr endurance test without creep-rupture failures. It is con- 
cluded that the CG-27 alloy, in the form of thin wall tubing is suit- 
able for Stirling engine applications at 820°C and gas pressures up 
to 21 MPa. 
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866 (DOE/NV/10033—1) Electric Vehicle Demonstra- 
tion Project. Final report. (Tennessee Univ., Knoxville 
(USA). T: tion Center). Aug 1984. Contract FC08- 
TINV 10033. . NTIS, PC A05/MF A0O1; 1; GPO Dep. 
File Number DE85002167. 

Information is provided on electric and hybrid vehicle pro- 
curement, testing, maintenance, data collection and operational ex- 
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perience. Recommendations are offered to prospective electric ve- 
hicle operators. 


3305 Flywheel Propulsion 


REFER ALSO TO CITATION(S) 330500718 


867 (UCRL—15448-Vol.2) Composite flywheel contain- 
ment housing design and testing. Coppa, A.P. (General Elec- 
tric Co., Philadelphia, PA (USA). Space Systems Div.). 
Dec 1983. Geabect W-7405-ENG-48. 233p. NTIS, PC 
Al11/MF A011; 1; GPO Dep. File Number DE85001042. 

This is the final report on the design and fabrication of con- 
tainment housings for use in burst tests of composite flywheel 
rotors and the continued development of related containment tech- 
nology. Two housing designs representative of a type basically suit- 
able for passenger car vehicle applications were developed. Two 
units were fabricated for use with the General Electric hybrid rotor 
and one for the Garrett AiResearch multi-ring rotor. These had 
outside diameters and weights of 21.2 in. and 89 Ib. (GE) and 30.0 
in. and 204 Ib. (Garrett) respectively. The design of both housing 
types was similar to the conceptual design. Only one containment 
test was performed, involving a General Electric hybrid rotor 
mounted within the corresponding experimental housing. The rotor 
underwent a complete burst at a stored energy level of 648 wh, a 
condition which greatly exceeded the design capacity of the hous- 
ing. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 330800758 


868 (CONF-840637—, 4 Ha gems. Coal-fueled diesel 
engines. Robben, F.; Brehob, D.D.; Namazian, M.; Sawyer, 
R.F.; Sherman, P. "(Lawrence Scheky Lab., CA). 1984. 
NTIS, PC A99/MF A0Ol1. File Slaelber 1184015343. Con- 
tract AC03-76SF00098. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Based primarily on previous work on coal-fueled diesel en- 
gines, arguments are presented that such engines, of railroad loco- 
motive size and larger, are technically feasible. Such engines could 
efficiently use US coal reserves at a fuel price that is a fraction of 
that for oil. Further, there is considerable interest from the railroad 
industry in returning to coal as a fuel. A national research and de- 
velopment effort to obtain the data necessary to evaluate the feasi- 
bility of coal-fueled diesel engines appears reasonable. The principal 
technical problem areas for a coal-fueled diesel engine design are 
(1) in the combustion of the fuel, and (2) in the engine wear. In this 
paper, preliminary data on burning coal-water slurry fuel in a small, 
single-cycle direct injection engine with transparent cylinder walls 
are presented. These data indicate that reasonably satisfactory com- 
bustion of the slurry can be achieved, but that significantly higher 
compression temperatures are necessary than required for diesel oil. 
In these experiments no combustion-assist devices, such as pilot in- 
jection, pre-combustion chamber or glow-plug were used, and the 
hot gas in the cylinder was sufficient to evaporate the water and 
initiate the coal combustion. The cylinder gas temperature required 
was not measured, but is estimated to be in the range of 1100 K to 
1200 K. 12 references, 13 figures, 7 tables. 
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869 (LBL—16680) Materials and Molecular Research 
Division annual report 1983. Searcy, A.W.; Muller, R.H.; 
Peterson, C.V. (Lawrence Be wrt ‘Lab., CA (USA)). Jul 
1984. Contract AC03-76SF00098. 342p. NTIS, PC A15/MF 
A01; GPO Dep. File Number DE8 1922. 

Progress is reported in the following fields: materials scienc- 
es (metallurgy and ceramics, solid-state physics, materials chemis- 
try), chemical sciences (fundamental interactions, processes and 
techniques), actinide chemistry, fossil energy, electrochemical 
energy storage systems, superconducting magnets, semiconductor 
materials and devices, and work for others. (DLC) 
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3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 36010026, 51, 154, 305, 306, 535, 536, 536, 
547, 547, 599, 635, 865, 1020, 1367, 1543 


870 (BNL—35189) Role of nitrogen in improving re- 
sistance to localized corrosion in austenitic stainless steels. 
Bandy, R.; Lu, Y.C.; Newman, R.C.; Clayton, C.R. (Brook- 
haven National Lab., Upton, NY (USA); State Univ. of 
New York, Stony Brook (USA). Dept. of Materials Sci- 
ence). 1984. Contract AC02-76CH00016. 12p. (CONF- 

841058—10). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE85001238. 

From Fall meeting of the Electrochemical Society; New Or- 
leans, LA, US (7 Oct 1984). 

Nitrogen additions of 0.45 to 0.5 wt % to an austenitic stain- 
less steel containing about 22 Cr, 20 Ni and 6 Mo (all wt %) dra- 
matically enhance its resistance to localized corrosion. The electro- 
chemical behavior of this alloy has been studied as a function of 
chloride ion concentration and temperature. Also, its corrosion re- 
sistance has been compared with that of a similar commercial alloy 
with normal residual nitrogen of only 0.04 wt %. Compositional 
analyses of the passivated surface of the high nitrogen alloy show 
an enrichment nitrogen at the metal-passive film interface, with a 
binding energy similar to that of the bulk nitrogen on the fully 
sputtered surface. The role of nitrogen in enhancing the corrosion 
resistance is discussed in light of the above results and some recent 
concepts on passivity. 


871 (BNL—35275) Patterns in the occurrence of the 
brittle topologically close-packed phases: Al. Bennett, L.H.; 
Watson, R.E. (National Bureau of Standards, Washington, 
DC (USA). Metallurgy Div.; Brookhaven National Lab., 
Upton, NY (USA)). 1984. Contract AC02-76CH00016. 12p. 
(CONF-840417—9). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE85000592. 

From High-temperature alloys - theory and design confer- 
ence; Bethesda, MD, USA (8 Apr 1984). 

Precipitation of sigma and structurally related phases can 
weaken or embrittle superalloys and stainless steels. These phases, 
known generically as topologically close-packed (TCP) structures 
occur in many transition-metal alloys. Methods of predicting their 
appearances include examination of phase diagrams and the use of 
d-band electron-vacancy concentrations for the transition elements. 
The use of an effective set of such d-vacancy values for the transi- 
tion elements is reviewed. An effective d-electron vacancy value 
between that of Rh and Ru is assigned to the important nontransi- 
tion element Al. 


872 (BNL—35276) Physical modelling of transition 
metal alloying: the roles that different levels of theory play. 
Watson, R.E.; Bennett, L.H. (Brookhaven National Lab., 
Upton, NY (USA); National Bureau of Standards, Washing- 
ton, DC (USA)). 1984. Contract AC02-76CHO00016. iSp. 
(CONF-840417—8). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000591. 

From High-temperature alloys - theory and design confer- 
ence; Bethesda, MD, USA (8 Apr 1984). 

This paper is concerned with the properties of the ordered 
transition metal alloys, in particular, the prediction of the enthalpy 
of one system versus another. The current status of the results of 
the most detailed electron energy band machinery is reviewed as 
are cruder (and more economical) schemes. Evidence is presented 
indicating that electronic contributions are important to the relative 
entropy of one structure versus that of another and it is suggested 
that electronic (and phonon) contributions to a relative entropy 
should be a more severe test of detailed band theory than is the cal- 
culation of the relative enthalpy. The volume effects attending tran- 
sition metal alloy formation are also considered. 
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873 (CEA-CONF—7204) Wear-resisting coatings for 
stainless steel nuclear components. Couturier, J.M.; Baicry, 
J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). Nov 1983. 8p. (In French). (CONF- 
8311192—1). NTIS i. Sales Only), PC A02/MF A0O1. File 
Number DE8475196 

From combinant colloquiumm on wear-resisting materials; 
St. Etienne, France (23 Nov 1983). 

Wear is studied of thin coatings for austenitic stainless steel 
Z6CN18-10 used in nuclear components such as taps, pumps, con- 
trol rod drives etc. Deposits tested are obtained by electrolysis for 
chromium, by chemical deposition for nickel, by detonation-gun 
spraying or plasma spraying for chromium carbide and by ion ni- 
truration. Thickness and microhardness are measured. Adhesion of 
deposits is estimated by tearing. Wear resistance is tested in water 
at room temperature by alternative rotation of a coated torus on a 
flat plate of stainless steel and measurement of losses in weight and 
thickness. Wear is decreased by a ratio between 20 and 100 depend- 
ing on the coating. Chromium coatings are improved by thermal 
treatment at 450°C. 


874 (CEA-CONF—7205) Fatigue and creep at variable 
temperature. Time dependence forecasting. Felsen, M.F.; 
Mottot, M.; Petrequin, P. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Mar 1984. 28p. (In 
French). (CONF-8403141—1). NTIS (US Sales Only), PC 
A03/MF AOl1. File Number DE84751966. 

From 5. mechanics and metallurgy colloquium; Tarbes, 
France (14 Mar 1984). 

Structure materials for nuclear reactors undergo different 
types of mechanical and thermal stresses for period reaching 
300,000 hours. Rapid change of temperature, stress, frequency can 
occur in case of accident. Determination of mechanical properties 
(elongation, creep, fatigue...) of materials for structure dimensioning 
requires extrapolation of fatigue and creep tests. The comparison of 
results obtained on steel 316 shows that for creep forecastings 
agreement is good between the different methods but it is not the 
case for creep fatigue. For creep in variable conditions, agreement 
between experiments and calculus is good only in some cases. For 
fatigue test with samples previously tested for creep, or vice versa, 
results depend upon the damage evaluation. 


875 (CEA-CONF—7206) Experimental techniques for 
the study of radiation in metals and alloys. de 
Novion, C.H. (CEA Centre d’Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France)). Jun 1983. 23p. (In French). 
(CONF-8306146—10). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE84752015. 
From 26. colloquium on metallurgy; Saclay, France (20 Jun 
1983). 
this review, one presents the main experimental tech- 
niques used to study point defects and defect clusters introduced by 
irradiation in metals and alloys; emphasis will be put on some 
recent techniques. In particular, the studies allowing to analyse the 
very small agglomerates of point defects (Huang and small angle 
scattering, positron annihilation, electron microscopy) will be com- 


(CEA-R—5249) Structural evolution of alloy 800 
po by thermal aging and their consequences of the me- 
chanical properties of the material. Pozarnik, F. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Mar 1984. 168p. (In French). NTIS (US Sales 
Only), PC A08/MF AO1. File Number DE84752143. 

One of the main characteristics of alloy 800 (used for steam 
generators of LMFBR reactors), an austenitic stainless steel con- 
taining Ni: 33%, Cr: 21% and addition of titanium and aluminium, 
is its susceptibility to secondary hardening by formation of y’ preci- 
pitates Nis(Ti,Al). The very first stages of this precipitation have 
been studied using X ray diffraction and dilatometry techniques. It 
has been shown that the y’ phase appears during the first 500 hours 
between 500 and 650°C, without any time of incubation. The +’ 
precipitation leads to a decrease in the parameter of the austenitic 
matrix, this phenomena being more important with a higher 
(Ti+Al) content. In addition, the y’ formation induce an increase 
in the tensile properties at room temperature, of alloy 800 higher 
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with a higher Ti content. Experimental results allow to draw a 


. graph expressing the threshold of the y’ apparition as a function of 


temperature. Finally, it has been shown by electronic micrography 
studies, that the mean radius of the particles (which remain under 
200 A) follows a cubic law type r° = Kt. The activate energy of 
the phenomena is about 250 KJ.mole~*. 


877 (CEA-R—5253) Study of creep, fatigue and creep- 
fatigue crack growth at high temperature (550°C) in an 316 L 
austenitic stainless steel. Solignac, M. (CEA Centre 
d'Etudes Nucleaires de 91 - Gif-sur-Yvette 
(France)). Mar 1984. 133p. (In French). NTIS (US Sales 
Only), PC A07/MF AO1. ile Number DE84752144. 

The study of crack growth rates at 550°C in an 316 L aus- 
tenitic stainless steel used in fast reactor vessels, has been per- 
formed under creep, fatigue, and creep-fatigue conditions. Under 
creep conditions, the measurement of the crack opening displace- 
ment (C.O.D.), using an extensometer, leads to a relation between 
the propagation rates and the J* parameter. This correlation shows 
less scatter than with other parameters (K, osub(nett) osub(ref.). It 
is found that it is possible to correlate the time for crack initiation 
tsub(i) and the J* parameter. Fractographic examinations with a 
scanning electron microscope show that the fractures are intergran- 
ular. Under low cycle fatigue conditions, 5 cph, the crack growth 
rates were measured up to 10-* mm/cycle. A comparison is made 
with the crack growth rates obtained under other frequencies: 4 
cpm and 20 Hz. Fractographic examinations show a transition from 
a mixte to an intergranular rupture for a AK value near to 23 MPa 
Vm. At the frequency of 5 cph, the introduction of a hold time at 
the maximum load has no influence on crack growth rates: the mi- 
croscopic and macroscopic rates are similar. In the explored AK 
range the rupture mode is mixte. 


878 (CONF-830942—89) Comparison of swelling and 
cavity microstructural development for type 316 stainless 
steel irradiated in EBR-II and HFIR. Maziasz, P.J. (Oak 
Ridge National Lab., TN (USA)). 1983. Contract AC0S5- 
840R21400. 7p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE85000925. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Comparison of swelling and cavity microstructures for one 
heat of 20% cold-worked (CW) type 316 stainless steel (316) irradi- 
ated at 500 to 650°C in EBR-II (up to 75 dpa) and HFIR (up to 61 
dpa) suggests that void growth and swelling are suppressed by the 
higher helium generation found in HFIR. Instead of voids, many 
small bubbles develop in the CW 316 in HFIR and resist conver- 
sion to voids. However, similar comparison of solution-annealed 
(SA) 316 irradiated in EBR-II and HFIR at 500 to 550°C leads to 
an opposite conclusion; void swelling is enhanced by helium in 
HFIR. Many more bubbles nucleate in SA 316 at low fluence in 
HFIR compared to EBR-II, but bimodel distributions and rapid 
coarsening eventually lead to high swelling due to high concentra- 
tions of matrix ands precipitate-associated voids in HFIR. A key to 
the swelling resistance of the CW 316 in HFIR appears to be the 
development of a sufficiently cavity-dominated sink system in the 
early stages of evolution. 


879 (CONF-830942—90) Response of austenitic steels 
to radiation damage. Rowcliffe, A.F.; Grossbeck, M.L. (Oak 
Ridge National Lab., TN (USA)). 1983. Contract ACO05- 
840OR21400. 1lp. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE85000929. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Austenitic stainless steels are prominent contenders as first 
wall and blanket structural materials for early fusion power reac- 
tors. Properties affecting the performance of this class of alloys in 
the fusion irradiation environment, such as swelling, tensile elonga- 
tion, irradiation creep, fatigue, and crack growth, have been identi- 
fied. These properties and the effects of neutron irradiation on them 
are discussed in this paper. Emphasis is placed on the present status 
of understanding of irradiation effects. 
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880 (CONF-830942—92) Microstructural design of 
PCA austenitic stainless steel for improved resistance to 
helium embrittlement under HFIR irradiation. 3 
Braski, D.N. (Oak National Lab., TN (USA)). 1983. 
Contract AC05-840R21400. 7p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE8& 

From 3. ~ hg fusion reactor materials; Albu- 


meal ccd eer cakeed Gr enone puedes vod 
bend tensile testing. Comparison tests were made on two heats of 
20%-cold-worked type 316 stainless steel. None of the alloys were 
brittle after irradiation at 300 to 400°C to ~ 44 dpa and helium 
levels of 3000 to ~3600 at. ppm. However, all were quite brittle 
after similar exposure at 600°C. Embrittlement varied with alloy 
and pretreatment for irradiation to 44 dpa at 500°C and to 22 dpa 
at 600°C. Better relative embrittlement resistance among PCA var- 
iants was found in alloys which contained prior grain boundary 
MC carbide particles that remained stable under irradiation. 


(CONF-841203—2) —— a of 
strain rate effects on susceptibility to intergranular stress cor- 
rosion Maiya, P.S. (Argonne National Lab., IL 
(USA)). Oct 1983. Ceutect W-31-109-ENG-38. 15p. NTIS 
PC A02/MF A01; GPO Dep. File Number DE84003631. 


From 6. international conference on fracture; New Delhi,. 


India (4 Dec 1984). 

The available data on intergranular stress corrosion cracking 
(GSCC) susceptibility in austenitic stainless steel/water systems, 
which are relevant to boiling water reactors, suggest that the sever- 
ity of IGSCC in the sensitized material increases with a decrease in 
strain rate. In the present study, an analysis of the effects of strain 
rate in constant extension rate (CERT) tests has been carried out 
and used to derive correlations between the strain rate and quantifi- 
able IGSCC susceptibility parameters (e.g., average crack growth 
rate and time to failure). Good agreement is obtained between the 
results of the analysis and CERT test results over a wide range of 
strain rates. 


882 (CONF-8407101—1) Computer simulation of 
in ionic 


and metals. Wolf, 

D. (Ar National Lab., IL (USA)). 1984. Contract W- 
31-109-ENG-38. 47p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE85000577. 

From NATO Advanced Research on computer 
ete en, Ee OO. 

In recent years a set of computer codes has been de 
at Argonne which permits one to determine the energies, struc- 
tures, and point-defect properties of interfaces in metals and ionic 
crystals. To demonstrate some of the capabilities of these codes, in 
this article the calculated energies and structures of high-angle 
<100> twist grain boundaries in fcc metals and in metal oxides 
with NaCl structure are The role of impurities and 
Schottky defects on the stability of such boundaries in the metal 
oxides is discussed in some detail. Particular emphasis is placed on 
the effect of the interatomic potential used in our calculations on 
the predicted physical properties of these grain boundaries. We 
conclude with a @ summary of those properties which depend on the 
potential chosen (i.e., on the material considered) and 
those phenomena which are independent of potential. 


f phthalocyanine on a Cu(100) sur- 
ermien, T.; Engelhardt, R.; Feldmann, os 
(Deutsches. ” Blektronen-Syn chrotron (DESY), Ham: 

burg a, F.R.)). May i983. 12p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number 84752125. 

The orientation of large planar lead-phthalocyanine (Pb-PC) 
molecules relative to a Cu(100) single crystals substrate was deter- 
mined for thin films in a photoemission experiment with use of syn- 
chrotron radiation to be parallel to the surface. For the uppermost 
valence band peaks with energies 5.8 and 8.3 eV below the vacuum 
level a psub(Z)-like emission pattern was observed in agreement 
with their ligand 7 and Pb-6p origin. 
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084 (DOE/ER/10508—T2) Cavitation phenomenon in 
superplastic creep. Progress report, November 1, 1984-No- 
vember 30, 1985. 985. Mukherjee, A.K. ncring) 1 Univ., Davis 
(USA). Dept. of ee. 1984. Contract 
AT03-79ER10508. 41 AOE MF A01; GPO 
Dep. File Number D Rs00ITIe 

The deformation mechanisms during superplastic flow of a 
fine grained 7475 Al alloy was investigated between 437 and 517°C 
and strain rates from 10~5 to 5 x 10~* s~. The mechanical data 
were analyzed in order to establish the stress, temperature and 
grain size dependence of the strain rate. It was found that the acti- 
vation energy is equal to that for grain boundary diffusion and 
stress exponent = 2.00. This indicates that the dominant mechanism 
of superplasticity could be grain boundary sliding accommodated 
by dislocation motion. A comparison of the experimentally deter- 
mined rate parameters for superplastic flow with the predictions of 
theoretical models supports this conclusion. The topological fea- 
tures with respect to grain size and shape are explained using the 
grain emerging model, as proposed by Gifkins. 


885 (DOE/ER/10585—T1) Ultrasonic wave propaga- 
tion in solids. Adler, L. (Ohio hong Ayn aig Co- 
lumbus (USA). t. of Welding nt te ree Apr 1983. 
Contract AS05-80ER10585. 23p. S, PC te) AOl; 
1; GPO Dep. File Number DE 5001185. 

Nickel is being used as experimental material. A report is 
made on columnar structures in anisotropic materials. Ultrasonic 
studies of bicrystal interface are also reported. (DLC) 


(DOE/ER/45027—1) Low and moderate tempera- 
on oxidation of clean chromium and Ni- 
Cr alloys. Final report. Holloway, P.H.; Batich, C. (Florida 
Univ., Gainesville hag > Dept. of Materials Science and 

). 7 Aug 1984. Contract AS05-83ER45027. Sp. 
S, PC A A0l1; 1; GPO Dep. File Number 
DE84017350. 

We have placed the Ni(110) crystal in the system and ob- 
served competitive surface segregation of carbon and phosphorous. 
After repeated sputter cleaning and heating, the surface concentra- 
tions of these segregated species was reduced. Oxygen would also 
react with these species at elevated temperature. The sample was 
reacted to form a passivating NiO layer then sputter-profiled using 
Ar* bombardment. The profiles suggest the preferential sputtering 
of oxygen from NiO and a transition layer of Ni-O between the 
NiO and Ni substrate. Our initial studies of the Ni-Cr alloys utilized 
a polycrystalline sample. The sample was sputter cleaned and an- 
nealed. Again surface segregation of trace impurities was observed. 
We also observed surface segregation of Cr from the bulk alloy. 
We have now formed a passivating oxide on the atomically clean 
surface, exposed it to atmospheric pressure gases and sputter pro- 
filed it with AES. 


887 (EPRI-CS—2932) Corrosion fatigue of steam tur- 
bine-blading alloys in operational environments. Finai report. 

, J.W.; Dowling, N.E.; Heymann, F.J.; Jonas, 
O.; Kunsman, 1 D; Pebler, A.R.; Swaminathan, V. P; Wil- 
lertz, L.E.; Rust, TM. (Westinghouse Electric Corp., ’Pitts- 
burgh, PA (USA)). 1984. 372p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303. File Number 
1185920063. 

The corrosion fatigue strengths of Type 403 and 17-4 PH 
stainless steel and several processing variations of Ti-6Al-4V were 
determined in various steam turbine environments. Steam and tur- 
bine deposits were analyzed to establish test environments. Pure 
80°C water base line data was determined and compared to saturat- 
ed aqueous solutions of NaCl, NasSQ., NasPO., NasSiOs and some 
mixtures of these. The pH and oxygen content were also varied. 
Fatigue strengths at 20 kHz and 100 Hz were established for 10° 
and 107 cycies, respectively. The corrosion fatigue effect of 
notches, shot peening and mean stress were measured. Acidic, high 
oxygen 22% NaCl solutions were found to be extremely aggressive, 
causing Type 403 to lose 87% of its pure water fatigue strength; 
more basic solutions and other chemical species were less severe. 
The Ti-6Al-4V alloys were only mildly affected in most environ- 
ments although NaOH plus SiO, was found to dissolve this alloy. 
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The effect of the environments on 17-4 PH was intermediate be- 
tween Type 403 and Ti-6Al-4V. 


888 (EPRI-CS—2934) Effect of variables on the fa- 
tigue behavior of Ti-6Al-4V. Wood, R.A. (Battelle Columbus 
Labs., OH (USA)). Oct 1984. 155p. Research Reports 
Center, P.O. Box 50490, Palo Alto, 94303. File Number 
T185920055. 

Ti-6Al-4V, a titanium alloy widely used for aircraft jet 
engine compressor blades, is currently being tested for use in steam 
turbine low-pressure blades, where fatigue strength is the most im- 
portant design parameter. This study summarized the extensive 
aerospace data base on the fatigue strength of Ti-6Al-4V. 


889 a OWR/RTINS-II_ low exposure 
PRersan ons H.L.; Atkin, S.D. 
Panford, Engineering it Lab., Richland, WA 
SA)). 1983 Conte A ns: 76FF02170. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE 5001070. 
Miniature flat tensile specimens of Fe, Cu, 316 stainless stee! 
and A302B pressure vessel steel are to be irradiated to a range of 
fluences in RTNS-II and the Omega West Reactor at 90°C and 
290°C. The first RTNS-II irradiation is now in progress, and prep- 
arations are being made for the first Omega West Reactor irradia- 
tion. Some specimens are also being irradiated at room temperature 
in RTNS-II. The flat tensile specimens lend themselves to a variety 
of measurements, many of which, including the tensile tests, can be 
done on the same specimen. 


890 (HEDL-SA—3027-FP) Microsegregation observed 
in Fe-35.5Ni-7.5Cr irradiated in EBR-Il. Brager, H.R.; 
Garner, F.A. (Hanford Development Lab., 
Richland, WA (USA)). 1984. Contract AC06- 
16FF02170. 26p. (SOND 240604—24) NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85001657. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

In another recent study of the compositional dependence of 
swelling in annealed Fe-Ni-Cr alloys, it was found that some an- 
nealed alloys densified during irradiation. No precipitate phases 
were observed to form however. At 593°C one alloy, Fe-35.5Ni- 
7.5Cr, which was particularly resistant to swelling, increased in 
density .9% at 7.6 x 107 n/cm? (E > 0.1 MeV). Examination by 
energy dispersive x-ray analysis revealed that substantial oscillations 
occur in the nickel content of the alloy, varying from 25 to 53% 
about the nominal level of 35.5%. These oscillations exhibit a 
period of ~ 200 nm. Regions enriched in nickel are depleted in 
chromium and iron, and the reverse is true in regions of low nickel 
content. This spinodal-like process produces a net densification and 
also appears to eventually destroy the swelling resistance of the 
alloy. Once voids form in the nickel-poor chromium-rich regions, 
further segregation of nickel to void surfaces is expected to acceler- 
ate the loss of swelling resistance. 


(HEDL-SA—3039-FP) Swelling of austenitic Fe- 

Ni-Cr ternary alloys during fast neutron irradiation. Garner, 
F.A.; Brager, H.R. (Hanford Engineering Devel 
Lab., Richland, WA (USA)). Mar 1984. tract AC06- 
76FF02170. 27p. (CONF-840604—25). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85001656. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The post-transient swelling rate of neutron-irradiated Fe-Ni- 
Cr ternary austenitic alloys is ~ 1%/dpa over a remarkably wide 
range of temperature. The compositional dependence of the swell- 
ing of these alloys resides primarily in the duration of the transient 
regime. Although very large levels of swelling can be reached, 
there is some indication that saturation of swelling can occur at rel- 
atively low irradiation temperatures. The level of saturation is also 
dependent on alloy composition. 
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802 _—— Welding of Nb micro-alloyed 

steel by the submerged arc process using Brazilian consuma- 

bles. Scotti, A. (Brasilia Univ. (Brazil)); Quites, A.M. (Santa 

Catarina Univ., a (Brazil)). (Brasilia Univ. 
» Florianopolis (Brazil)). 1982. 

17p. (in fly pony (CONF-8210153—2). NTIS (US Sales 

Only), PC A02/MF AO1. File Number DE85780035. 

From 1. meeting of technology and utilization of Brazilian 
steels; Rio de Janeiro, Brazil (13 Oct 1982). 

A set of procedures was established for welding of Nb 
micro-alloyed steel by the submerged arc process, using national 
consumables, in order to simultaneously achieve a more economic 
welding and better mechanical properties. From all the wire-flux 
combinations the better were the correspondent to AWS F84ED1, 
F74EM12K and F84EH14, the last being the best. 


893 (INIS-BR—149) Study of the variations of the mi- 
crohardness and electrical resistivity in nuclear materials. 
Lucki, G. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo (Brazil)). (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil)). 1982. 1lp. (in P. ). 
(CONF-8210153—4). NTIS (US Sales Only), PC Ali/MF 
A01. File Number DE85780037. 

From 1. meeting of technology and utilization of Brazilian 
steels; Rio de Janeiro, Brazil (13 Oct 1982). 

Data about the effect of neutron irradiation on the micro- 
hardness of stainless steel of type AISI 321 with 0.05; 0.10; 0.20; 
0.50 and 1.00 wt % of Nb additions are presented with the purpose 
of contributing to the technology of fabrication and characteriza- 
tion of materials intended to perform in nuclear environments. The 
samples have been irradiated with fast neutrons (E > 1 MeV) 
inside IPEN’s reactor core in argon atmosphere and temperature 
range of 200 - 600 °C (isothermal annealings diring 7 hours) with 
fluences of 10'7 n/cm? Identical isothermal annealings have been 
performed without irradiation. Present work also reports to Vickers 
microhardness of ZrNb (97.5 - 2.5 wt. %) alloy and zircalloys 2 
and 4 before irradiation. 


Neto ape vp) Br of thick 
wall 2.25Cr-1MoNiNb steel yi 
fast breeder reactors. ee ag BCD. yoo N 
The Hague (Netherlands); | Begg ee 
Works Ltd., Muroran, Hokkaid oll 
H. (Japan Steel Works Ltd., Muroran, Hokkaido. Forging 

t.); Suzuki, K.; Sato, L; Taira, J. (Japan Steel Works 
Ltd., Muroran, Hokkaido. Atomic Energy Dept.); Kusuha- 
shi, M. (Japan Steel Works Ltd., Muroran, Hokkaido. Re- 
search Lab). 1983. NTIS (US Sales Only), PC A22/MF 
A01. File Number T184780610. (CONF-8310224—). 

From MPA seminar on safety of light water reactor pressure 
vessels; Stuttgart, F.R. Germany (13 Oct 1983). 

In order to study the feasibility of 2.25 Cr-1 MoNiNb steel 
heavy section forging, the chemical composition, melting practice 
and ingot making, hot working and heat treatment conditions were 
tested using laboratory heats and by production tests. Based on the 
results of the investigation, the actual forgings such as hollow cyl- 
inders with 290 mm maximum thickness, solid cylinder with 420 
mm diameter and plates with 185 mm maximum could be supplied 
for application in the helical coiled SG of the FBR SNR 300. Sta- 
tistical analysis of the products showed the sufficient and isotropic 
material properties, which fulfill the requirements of the basic 
safety rules. 


895 (INIS-mf—9045, 
ing wage pe’ in W-Ni-Fe 


raphy metallography. Rittel, D.; 

Univ., Jerusalem (Israel). School of Applied Science and 

Technology). 1983. NTIS (US Sales Only), PC A03/MF 

A01. File Number T1I85780034. (CONF-8304197—Summ.). 
From 17. scientific meeting of the Israel Society for Electron 


Microscopy; Rehovoth, Israel (7 Apr 1983). 
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896 (INIS-mf—9150) Radiation damage in — 
num by use of a high voltage electron microscope. Phillipp, F. 
(Stuttgart Univ. (Germany, F.R.)). 29 Jul 1980. 121p. (In 
German). NTIS (US Sales Only), PC A06/MF AOl1. File 
Number DE85780038. 

The paper deals with irradiation damage studies on pure mo- 
lybdenum by the use of a high voltage electron microscope. The 
subject of interest is the nucleation of interstitials and the growth 
kinetics of the resulting build up of dislocation loops under irradia- 
tion in the temperature range between 150 K and 850 K. Chemical 
rate equations were solved to describe the defect build up and the 
temperature dependent growth rates of the defect clusters. Thus a 
value for the activation enthalpy of vacancy motion is presented 
being in good agreement with literature data. Qualitatively the 
paper demonstrates the similarity of dislocation growth kinetics 
under irradiation between fcc and bcc lattices. 


897 (INIS-SU—252, pp 22-26) Study of radiation 
defect distribution in NbsSn coatings by nuclear gamma reso- 
nance. Babikova, Yu.F.; Gruzin, P.L.; Devyatko, Yu.N.; Ev- 
styukhina, I.A.; Sokolov, A.G. (Moskovskij Inzhenerno-Fi- 
zicheskij Inst. (USSR)). 1983. (in Russian). NTIS (US Sales 
Only), PC A06/MF AO1. File Number TI85780019. 

In Radiation damage physics and radiation technology. 

The radiation defect distribution induced in NbsSn 7 ie on 
irradiation by carbon and nitrogen ions, protons, electrons and 
gamma quanta is studied. The character of the Moessbauer spectra 
variation indicates NbsSn structure disordering under irradiation 
correlating with a part of atoms displaced in the material. 


898 (INIS-SU—252, pp 47-51) Annealing kinetics of 
radiation voids and dislocations in the neutron irradiated 
nickel. Shcherbak, V.I.; Pechenkin, V.A.; Doronina, V.I. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1983. 
(In Russian). NTIS (US Sales Only), PC A06/MF A01. File 
Number T185780019. 
teers pero hysics and radiation technolo; 

sya Ama studying of annealing ry 600 to 
900 deg C me oe nickel samples irradiated at 400 deg C in the BR-10 
reactor with the 3x10”? neutr./cm? neutron flux (E > 0.1 MeV) is 
carried out. The estimations of a number of nickel parameters: the 
efficiency of dislocations as vacancy sources and run-off under an- 
nealing conditions, dislocation annihilation cross sections and acti- 
vation energy of helium gassing out of voids are determined. 


899 (INIS-SU—252, pp 58-61) Neutron irradiation in- 
fluence on electron-positron annihilation in Ti-Al alloys. 
Dekhtyar, I.Ya. (AN Ukrainskoj SSR, Kiev. Inst. Metallofi- 

ziki); Ibragimov, Sh.Sh. (AN Kazakhskoj SSR, Alma-Ata. 
Inst. Yadernoj Fiziki); ae, A.L; Kupchishin, A.I.; Muka- 
shev, K.M.; Fedchenko, R.G.; Chursin, G.M. (Kazakhskij 
Gosudarstvennyj Univ., Alma-Ata (USSR) 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl1. File 
Number TI85780019. 

In Radiation damage physics and radiation technolo 
To study radiation — occured in Ti-Al alloys on neu- 

tron irradiation the method of electron-positron annihilation is used 
in the experiments. The observed sharp changes in the annihilation 
characteristics indicate that neutron irradiation (by the 2x10" 
neutr./cm? dose) leads to defect formation of the vacancy pile-up 
and microvoid type causing polymorphous a — £ transformation. 
Defects originated as a result of neutron irradiation have much 
greater ability to capture positrons than simple defects occurred 
due to deformation. Using the thermalized positron capture model 
the size of positron capture centres in a neutron irradiated alloy can 
be studied. 


900 (INIS-SU—252, pp “= Jump-type changing of 
deformed stress in aluminium and nickel at 


carbon ion beam cycling. Afanas’ev, V.D.; — Yul; 
Chkalov, I.I.; Kornilov, S.P. (Khar’kovskij ‘Gosudarstvennyj 
Univ. (Ukrainian SSR)). 1983. (In Russian). NTIS (US Sales 
Only), PC A06/MF A01. “ear Number TI85780019. 

In Radiation damage physics and radiation technology. 

An experimental m od of of studying mechanical properties 
of metals during charged particle irradiation is described. The 
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method for performing short-time mechanical and relaxation tests in 
the course of irradiation with charged particles consists of the fol- 
lowing systems: a) beam diagnostics and monitoring; b) loading; c) 
force measurements; d) sample temperature sustainment and meas- 
urements. The experiments were carried out on the U-200 and U- 
300 cyclotrons of the JINR Laboratory of nuclear reactions at ac- 
celerated carbon ion energies of 108 and 84 MeV. The first results 
obtained for aluminium and nickel irradiated with carbon ions are 
given. 


901 (INIS-SU—259, pp 169-175) Adsorption of hydro- 
gen isotopes by metals in non-equilibrium conditions. Liv- 
shits, A.I.; Notkin, M.E. (Leningradskij Ehlektrotekhniches- 
kij Inst. Svyazi (USSR)); Pustovojt, Yu.M. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. (In Russian). NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
1185780020. (CONF-8106209—Vol.4). 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

To study the interaction of thermonuclear plasma and addi- 
tions with metallic walls, nonequilibrium system of thermal atomary 
hydrogen - “cold” (300-1100 K) metal is experimentally investigat- 
ed. Atomary hydrogen was feeded to samples of Ni and Pd in the 
shape of atomic beam, coming into vacuum from high-frequency 
gaseous discharge. It is shown that hydrogen solubility under none- 
quilibrium conditions increases with surface passivation (contamina- 
tion); in this case it surpasses equilibrium solubility by value orders. 
Nickel and iron dissolve more hydrogen than palladium at a certain 
state of surface (passivation) and gas (atomary hydrogen). The sign 
of the temperature dependence of hydrogen solubility in passivated 
Ni and Fe changes when alterating molecular hydrogen by atomary 
hydrogen. 


902 (JAERI-M—83-086) Review of recent studies on 
neutron irradiation embrittlement in light water reactor pres- 
sure vessel steels. Sudo, Akira; Miyazono, Shohachiro. 
(Japan Atomic Energy Research Inst., Tokyo). Jun 1983. 
108p. (In Japanese). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE84703514. 

Recent studies in foreign countries (USA, France, FRG and 
UK) on neutron irradiation embrittlement have been reviewed. 
These studies are classified into four areas, such as 1) effect of 
chemical composition on irradiation embrittlement sensitivity, 2) 
post-irradiation heat treatment for embrittlement relief, 3) fracture 
toughness evaluation of irradiated materials based on fracture me- 
chanics analysis, and 4) effect of irradiation on fatigue crack propa- 
gation behavior. The first area mainly includes the studies related 
to the effects of copper, phosphorus impurities and nickel alloying 
and synergistic effect of these components, and furthermore, eval- 
uation of Regulatory Guide 1.99 Rev.1. Studies in the second area 
show the effects of annealing condition (temperature and time) and 
metallugical condition on embrittlement relief, and evaluation of 
periodic annealing in the period of irradiation as a promising 
method for embrittlement control. Studies in the third area show 
the correlation between fracture toughness and Cv notch ductility 
changes with neutron irradiation, and J-R curves of irradiated ma- 
terials based on the elasto-plastic fracture mechanics. In the forth 
area, most of the studies are investigated in air condition but a few 
studies in reactor-grade water at high temperature and pressure. 


903 (JAERI-M—83-107) Effect of temperature on cor- 
rosion of hastelloy XR exposed to simulated VHTR environ- 
ments. Shindo, Masami; Tsukada, Takashi; Suzuki, Tomio; 
Kondo, Tatsuo. (Japan Atomic Energy Research Inst., 
Tokyo). Jul 1983. 24p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84703510. 
Corrosion behavior of Hastelloy XR, i.e. a version of Hastel- 
loy X with modified oxidation resistance specification, was made 
with special emphasis placed on the effect of test temperature. 
Tests were conducted at temperatures ranged from 800°C to 
1050°C for 1000hr. Attention was focussed on the role of Mn-Cr 
spinel oxide layer formation in keeping the protective function of 
the surface film and its influence on the evaporation of Cr and Mn. 
As a side effect of the exposure, carburization was also examined. 
The results were compared with those of Mn-free Hastelloy X. The 
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protective layer formation of Mn-Cr spinel oxide was seen to be 
valid nearly up to 1050°C, while the evaporation of Mn reached 
significant levels above 950°C although the loss of Cr from the 
alloy was minimized by the sacrifice of Mn evaporation. Carbon 
analysis of Hastelloy XR after each exposure showed a trend of 
slightly enhanced carburization at lower temperatures. The trend 
changed to decarburization as temperature was increased in the 
same test environments. 


904 (JAERI-M—83-108) Corrosion behavior of new 
superalloys developed for intermediate heat exchanger during 

in simulated VHTR environment under thermal cy- 
cling. Shindo, Masami; Suzuki, Tomio; Kondo, Tatsuo. 
(Japan Atomic Energy Research Inst., Tokyo). Jul 1983. 
21p. (In Japanese). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE84703511. 

Evaluation of corrosion resistance of new developmental 
alloys was attempted through cycling tests. Two materials, i.e. 
KSN and 113MA examined were developed and selected for appli- 
cation to the intermediate heat exchanger tubes by the ERANS* 
program. Corrosion tests were carried out with simulated VHTR 
helium environment under thermal cycling between R.T. and 
900°C and 1000°C up to 3000 hr. The results obtained are summa- 
rized as follows: (1) The oxidation rate of KSN alloy showed lower 
values than 113MA alloy at 900°C and 1000°C. (2) The parabolic 
rate constant of these two alloys at 1000°C were 5.66ym*/hr 
(113MA) and 3.64um?/hr(KSN), respectively. (3) Better oxide film 
adherence was noted in KSN at 900°C, while 113MA looked better 
at 1000°C. (4) The tendency of intergranular oxidation were ob- 
served in both alloys. It was considered to be due to the selective 
oxidation of Al, Ti and Cr in KSN and Ti in case of 113MA. (5) 
The release of Co through oxide spallation was negligible in both 
alloys. (6) KSN showed carburization at 900°C and 1000°C, while 
113MA showed carburization and decarburization at lower and 
higher temperature, respectively. This was interpreted as due to the 
higher carbon activity in the latter material. 


905 (JAERI-M—83-117) Effects of thermal neutron ir- 
radiation on ductility of austenitic heat resisting alloys for 
HTR application. Watanabe, Katsutoshi; Kondo, Tatsuo; 
Ogawa, Yutaka. (Japan Atomic Energy Research Inst., 
Tokyo). Jul 1983. 18p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84703515. 

Loss of high temperature ductility due to thermal neutron ir- 
radiation was examined by slow strain rate test in vaccum up to 
1000°C. The results on two heats of Hastelloy alloy X with differ- 
ent boron contents were analysed with respect to the influence of 
the temperatures of irradiation and tensile tests, neutron fluence and 
the associated helium production due to nuclear transmutation reac- 
tion. The loss of ductility was enhanced by increasing either tem- 
perature or neutron fluence. Simple extrapolations yielded the esti- 
mated threshold fluence and the end-of-life ductility values at 900 
and 1000°C in case where the materials were used in near-core re- 
gions of VHTR. The observed relationship between Ni content and 
the ductility loss has suggested a potential utilization of Fe-based 
alloys for seathing of the neutron absorber materials. Decreasing 
the impurity boron content is also suggested to be important in in- 
creasing the threshold fluence for embrittlement. 


906 (JAERI-M—83-118) Influence of Mn content on 
corrosion behavior of Ni-Cr-W alloys in simulated VHTR 
helium environment. Shindo, Masami; Kondo, Tatsuo. (Japan 
Atomic Energy Research Inst., Tokyo). Jul 1983. 20p. (In 
Japanese). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84703512. 

The influence of Mn addition up to 3.3 wt% on the corro- 
sion behavior of Ni-21%Cr-15%W alloys was studied. Up to 1.3 
wt%, increase of Mn content was found to be beneficial quite simi- 
larly to the case of Hastelloy X as already recognized in the previ- 
ous works. The material is one of the developmental Ni-Cr-W su- 
peralloys with excellent high temperature creep strength for future 
VHTR application. The corrosion tests were carried out at 900°C 
and 1000°C in exposing the materials to simulated VHTR helium 
for up to 3000 hr. The results obtained are summarized below. (1) 
The degrees of oxidation resistance and adherence of the oxide film 
to base metal were maximized with Mn content of around 1 wt%. 
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(2) Addition of Mn of the range 1 to 3.3 wt% did not cause appre- 
ciable change in carburization of the alloy at 900 °C. (3) At 
1000°C, decrease of carburization resistance with increasing Mn 
content was found to occur. (4) Compromising the results of oxida- 
tion and carburization behavior, specifying the addition of 1 wt% 
Mn was proposed to be an optimum. 


907 (JAERI-M—83-132) Characterization of oxide 
scales containing a metastable tetragonal ZrO.. Oxide scales 
on the Zircaloy-4. Motohashi, Haruhiko; Furuta, Teruo. 
a Atomic Shri (Os Inst., Tokyo). ae 1983. 
18p. — S (US Sales Only), PC A02/MF 
A 1. File umber DE84703562. 

We have conducted x-ray diffraction experiments with the 
layers of ZrO, scales, which are formed on the surfaces Zircaloy-4 
cladding tubes with an oxidation in mixed gas of water vapour and 
hydrogen at 1000°C. X-ray diffraction patterns were obtained at 
temperatures ranging from 20°C up to 130°C: The following re- 
sults have been found. In the room temperature, monoclinic ZrO, 
in oxide scales containing a high content of metastable tetragonal 
ZrOz, shows small crystallites size of 340 A, large lattice strain of 
0.03 % and an increase in lattice spacing (111) by 0.7 % with re- 
spect to that of normal monoclinic ZrO.. A gradual transition takes 
place in the oxide scales starting from about 1000°C, with which 
the monoclinic ZrO: changes into tetragonal one. The temperature 
is found lower than the normal transition point where the mono- 
clinic - tetragonal phase change occurs in absence of any metastable 
phase. It is concluded that the occurrence of metastable tetragonal 
ZrO; in layers of oxide scales is related to crystallite size and lattice 
strain of the stable monoclinic ZrO:. 


908 (JAERI-M—83-137) Effect of nickel content on 
chlorides stress corrosion cracking of stainless steels contain- 
ing 23% chromium. Kiuchi, Kiyoshi; Shimodaira, Saburo. 
(Japan — Energy Research Inst., Tokyo). Sep 1983. 
30p. (In Japanese). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84703513. 

Effect of nickel content on SCC susceptibility of 23%Cr 
stainless steel in boiling 42%MgCk solution was examined by 
SSRT technique. Corrosion behavior was studied by performing 
electrochemical potential measurement, XPS analysis of surface 
films and the quantitative analysis of the elements dissolved during 
the exposure tests. Susceptibility to TGSCC increased significantly 
with increasing nickel contents within the single a phase region up 
to 3%Ni. Such tendency agreed well with that of the formation of 
passive film. The principal role of nickel on the corrosion process is 
believed to be the enhancement of the formation of passive film en- 
riched with chromium. Nickel was found to have accumulated in 
the interface between the passive film and the underlying alloy. 
The similar effect of nickel was observed in the results obtained 
with Ni* and Cr® ions. Change in the properties of passive film 
rather than that in mechanisms of plastic deformation of alloys with 
increasing nickel content is considered to be a dominant factor in 
the TGSCC of ferritic stainless steels. With Ni contents above 4%, 
the SCC susceptibility was decreased with increasing Ni and a 
duplex stainless steel consisting of 40% ferrite showed optimum re- 
sistance to SCC. The increase of resistance to SCC by forming 
duplex phase in the present case is interpreted as the results of the 
selective deformation of austenite and crack arresting due to en- 
hanced attack in the ferrite phase, which can be caused by the dif- 
ference in the yield strength and in the electrochemical properties 
between ferrite and austenite in the duplex stainless steels. 


909 (Juel—1824) Core-level XPS studies of Ce and La 
intermetallic and their implications for the 4f 
levels of Ce compounds. Freiburg, C.; Fuggle, J.C.; Hille- 
brecht, F.U.; Zolnierek, Z.; , R. (Kernforschungsan- 
lage Juelich 'G.m.b.H. (Germany, F. R). Inst. fuer ge 
perforschung). Jan 1983. hie NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE84752115. 

The 3d core hole X-ray photoelectron spectra (XPS) of ap- 
proximately 30 intermetallic compounds of La and Ce are reported. 
Transitions to final states with approximately f°, f' and f? character 
are observed in some Ce compounds (f° and f* for La compounds). 
The results are discussed in terms of the current ideas of the influ- 





36 MATERIALS 
3601 Metals And Alloys 


ence of f-counts and f-levels hybridization on core level lineskapes. 
We cannot find an explanation of the observed spectra consistant 
with the "promotial model” where the 4f-count varies and 4f elec- 
tron was thought to be entirely promoted to the Ce 5d6s valence 
bands in some There may be some small charge trans- 


previously thought to have f° character. This 

cian lntee is ae Os nine Wan Ox ek 
Ni or Pd. Thus it cannot be due to direct f-f interaction and must 
be attributed to coupling with the other valence electrons; possibly 
those centered on the partner sites. 89 references. 


910 (LBF-TB—171) Papers of the fourth LBF-collo- 
quium on January 31 and February 1, 1984 in Darmstadt. 
Buxbaum, O. (Fraunhofer-Gesellschaft zur F der 
Angewandten Forschung e.V., Darmstadt (Germany, F.R.). 

Inst. fuer Betriebsf cit), Mar 1984, 310p. (In German), 
(CONF.S40167—). S (US Sales Only), PC Al4/MF 
A01. File Number DE84752231. 

From 4. LBF colloquium of the Fraunhofer-Institut fuer Be- 

; Darmstadt, F.R. Germany (31 Jan —. 

The report contains 15 papers which have been presented at 
the fourth Colloquium of the Fraunhofer-Institut fuer Betriebsfes- 
tigkeit (LBF) on January 31 and February 1, 1984 about theoretical 
methods for fatigue life prediction, fatigue life estimation in the 
range of high cycles, low cycle fatigue under multiaxial deforma- 
tions, influence of load sequence on crack initiation and crack prop- 
agation life, possibilities of increasing the quality of equipment for 
simulation under multiple-input loading, theoretical analysis of the 
dynamic behaviour of a passenger car structure, synthesis of load- 
time-histories resulting from statistical analyses, development of 
failures in fatigue loaded CFP laminates, fatigue behaviour of 
bolted CFP joints and of sintered steels, fatigue life improvement 
due to mechanically induced compressive residual stresses, tech- 
niques for delaying the crack propagation, influence of residual 
stresses resulting from manufacturing on the fatigue strength of 
welded joints, and applicability of fatigue data obtained from small 
casted specimens on big casted components. 216 figures. 


(N—84-26393) Particle and ultraviolet (uv) radi- 
ation testing of space materials. (European Space Research 
and Technology Centre, Noordwijk (Netherlands)). Mar 
1983. 36p. NTIS, PC A03/MF AO1. 

Particle and UV radiation testing of materials proposed for 
use in ESA spacecraft are defined and, in particular, those used for 
external surface that are not shielded from space radiation. 


912 (NP—4770510) Structure = thermodynamics of 
metastable, rapidly quenched alloys in the systems Au-Ge, 
Ag-Ge and Ni-Pd-P. Schluckebier, G. (Stuttgart Univ. (Ger- 
many, F.R.)). 14 Feb 1980. 183p. (In German). NTIS (US 
Sales Only), PC A09/MF AO1. Mile Number DE84770510. 

A description of two different experimental apparatus’ is 
given in order to produce metastable metallic phases by the use of 
extremely rapid quenching of melts of alloys. The kinematics and 
thermodynamic properties are discussed carefully in both cases by 
applying these methods to few alloys, e.g. Au-Ge, Ag-Ge and Ni- 
Pd-P. Additional evidence is given to the enthalpies of melting and 
mixing on the basis of calorimetric investigations. 


913 (SAND—83-1659) Effect of mill run and temper 
variations on barrier anodic film formation on 6061 aluminum 


alloy. Panitz, J.K.G.; Sharp, D.J.; F.E. (Sandia 
National Labs., Albuquerque, NM (USA)). Oct 1984. Con- 
tract AC04-76DP00789. 36p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number D 85000447. 

We have evaluated the relationship between barrier anodic 
film formation and variations in the composition and microstructure 
of 6061-T6 aluminum alloy samples from three different mill runs. 
We also studied the characteristics of coatings formed on 6061 
alloy samples with more extreme microstructure differences pro- 
duced by two of heat treatment. The differences between the coat- 
ings formed on samples from the three different mill runs are small. 
Large differences occur in the processing characteristics and dielec- 
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tric properties of coatings formed on heat-treated 6061 samples 
compared to the 6061-T6, as-received stock. Samples which have 
been heated to 500°C and cooled slowly take substantially longer 
to process compared to 6061-T6 as-received stock, and 500°C, 
rapid-quenched samples. The coatings on 500°C, slow cooled sam- 


ples display substantially inferior dielectric properties. The anodiza- 


tion characterisitcs of annealed vs work-hardened, pure aluminum 
samples which we studied the different coating characteristics dis- 
played by the treated alloy samples are related to differences in the 
size and/or distribution of precipitates associated with the alloying 
components. 


914 (SAND—84-1163C) Plasma deposition of amor- 
= — Feo Hays, A.K. (Sandia National Labs., Al- 
NM (USA)). 1984. Contract AC04-76DP00789. 
ae INF-841157—5). NTIS, PC A02/MF AOi; 1; GPO: 
Bop File Number DE85000768. 
From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1984). 

Amorphous metal alloy films were produced by the plasma- 
dissociation of Ni(CO), and PHs in a hydrogen carrier gas. These 
films possessed relatively low carbon and oxygen contents despite 
the fact that they were deposited at low temperatures and high rf 
power densities. The P content of these films was a factor of three 
greater than the P content of the plasma-gas mixtures used to pre- 
pare the films. 


915 (UCRL—15619) Overview of low temperature sen- 
sitization. Fox, M.J.; McCright, R.D. (Lawrence Livermore 
National Lab., CA (USA)). Dec 1983. Contract W-7405- 
ENG-48. 40p. NTIS, PC A03/MF AOI; 1; GPO Dep. File 
Number DE85001 078. 

A review of the literature on low temperature sensitization 
(LTS) has been conducted to determine if LTS-related microstruc- 
tural changes can occur in Type 304L stainless steel within the 
times and temperatures associated with nuclear waste storage. It 
was found that Type 304L stainless steel is susceptible to sensitiza- 
tion and LTS, and that cold work plays an important role in deter- 
mining the rate of LTS. Severely cold worked Type 304L stainless 
steel would clearly develop LTS-related microstructural changes 
within the times and temperatures associated with nuclear waste 
storage. These changes could lead to increased susceptibility to cor- 
rosion. Significant improvements in the long-term resistance to sen- 
sitization, LTS and corrosion can be achieved by modest changes 
in alloy composition and fabrication practices. Therefore, Type 
304L would not be the preferred alloy of construction for nuclear 
waste storage canisters. The final qualification of an alternate canis- 
ter alloy should involve corrosion experiments on actual canisters. 
Suggestions for alternate canister alloys are 316L, 316LN, 316ELC, 
347, and XM-19. 47 references, 4 figures. 


916 (UCRL—15639) Susceptibility of 2 1/4 Cr-1Mo 
steel to liquid metal induced embrittlement by lithium-lead so- 
lutions, Eberhard, B.A.; Edwards, G.R. (Colorado School 
of Mines, Golden (USA) Aug 1984. Contract W-7405- 
ENG-48. 130p. NTIS, PC AO7/MF A01; GPO Dep. File 
Number DE85000997. 

An investigation has been conducted on the liquid metal in- 
duced embrittlement susceptibility of 2 1/4Cr-1Mo steel exposed to 
lithium and 1a/o lead-lithium at temperatures between 190°C and 
525°C. This research was part of an ongoing effort to evaluate the 
compatibility of liquid lithium solutions with potential fusion reac- 
tor containment materials. Of particular interest was the micros- 
tructure present in a weld heat-affected zone, a microstructure 
known to be highly susceptible to corrosive attack by liquid lead- 
lithium solutions. Embrittlement susceptibility was determined by 
conducting tension tests on 2 1/4Cr-1Mo steel exposed to an inert 
environment as well as to a lead-lithium liquid and observing the 
change in tensile behavior. The 2 1/4Cr-1Mo steel was also given a 
base plate heat treatment to observe its embrittlement susceptibility 
to la/o lead-lithium. The base plate microstructure was severely 
embrittled at temperatures less than 500°C. Tempering the base 
plate was effective in restoring adequate ductility to the steel. 
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917 (UCRL—90885) High pressure positron annihila- 
tion studies of Fe in a diamond anvil cell, Radousky, H.B.; 
Reichlin, R.L.; Howell, R.H. (Lawrence Livermore Nation- 
al Lab., CA (USA)). Aug 1984. Contract W-7405-ENG-48. 
6p. (CONF-8409145—3). NTIS, PC A02/MF A011; GPO 
Dep. File Number DE85001575. 

From International colloquium on the physics and physico- 
chemistry of highly condensed matter; Auossis, France (11 Sep 
1984). 

‘ The Doppler broadening spectrum of Fe has been measured 
to a pressure of 40 GPa using a high pressure diamond anvil cell 
(DAC). This represents the first positron annihilation experiment 
which utilizes DAC technology. 12 references. 


918 (UCRL—91473) Electrical resistance measure- 
ments of metals to 40 GPa in the diamond cell. Reichlin, R. 
(Lawrence Livermore National Lab., CA (USA)). Sep 1984. 
Contract W-7405-ENG-48. 7p. (CONF-8409145—2). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE85001009. 

From International colloquium on the physics and physico- 
chemistry of highly condensed matter; Auossis, France (11 Sep 


1984). 

, A four-probe technique has been developed for measuring 
electrical resistances of metals to 40.0 GPa in a diamond-anvil cell. 
Several gasketing techniques are presented which provide the nec- 
essary support for the diamonds and the electrical leads at the dia- 
mond. edges. Electrical resistance data are presented for iron and 
bismuth. A comparison is made-between electrical resistance meas- 
urements made on bismuth under hydrostatic and non-hydrostatic 
conditions. 


919 (Y—2291) Using a data-base — system 

to characterize a manufacturing process. kman, W.E.; 
Neue W.G. tks Bartley, RE (Oak (Oak Ri ge yD Plant, 
™ ru Oct 1984. Contract AC05-840S21400. 32p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE85000045. 

This report describes the use of a System 1022 Data-Base 
Management System in a pilot project to characterize the fabrica- 
tion process for a limited family of uranium-6 niobium alloy work- 
pieces fabricated at the Oak Ridge Y-12 Plant. 


920 Electron beam simulation of disruptions into stain- 
less steel. Picraux, S.T.; Knapp, J.A.; Davis, M.J. (Sandia 
National Labs., Albuquerque, NM). Journal of Nuclear Ma- 
terials; 120: No. 2/3, 278-292(Apr 1984). 

The effects of repetitive pulsed heating and melt layer for- 
mation on type 304 stainless steel are reported. A line-source elec- 
tron beam with pulse times of 0.5 or 1.5 ms and power densities up 
to 100 kW/cm? has been used for 1-40 pulse cycles at 500°C sub- 
strate temperatures. Numerical calculations of the temperature pro- 
files and their time evolution during melt layer formation are also 
carried out. Significant metallurgical changes are observed, both in 
the melt layers and in the adjacent heat-affected zone. Melt depths 
(10-20 ym) are consistent with calculations and the resolidified re- 
gions exhibit columnar or columnar-dendritic microstructure. Ap- 
preciable lateral motion within the molten layer results in very 
rough surfaces and localized cracking occurs. Extensive slip defor- 
mation is seen in the adjacent heat-affected zone, and low-cycle fa- 
tigue crack initiation is observed after only 20 pulses. Chemical 
changes in the stainless steel melt layer result from the preferential 
vaporization of Mn from the melt layer and correlate with the time 
in the liquid phase. We suggest that the preferential loss of high 
vapor pressure species such as Mn in the early phases of plasma 
device operation might provide a unique signature of the impurity 
introduction mechanism. Disruption melted compositions are dis- 
tinctly different from the more-nearly stochiometric ratios of Mn/ 
Cr/Ni expected for sputter erosion. 38 references. 


yey Steady state hydrogen transport in solids exposed 

to fusion reactor plasmas. Pt. 1. Theory. Brice, D.K.; Doyle, 

B.L. (Sandia National Labs., Albuquerque, NM). Journal of 

Nuclear Materials; 120: No. 2/3, "930-244(A pr 1984). Con- 
tract AC04-76DP00789. 

A simple analytical transport parameter formalism is present- 

ed for evaluating the steady state hydrogen (tritium) inventory, re- 


36 MATERIALS 
3601 Metais And Alloys 


cycle rate, and permeation rate for surfaces exposed to the plasma 
confinement fusion reactor. The formal- 


of an operating 


(e.g., Ludwig-Soret effect). The transport parameter 

in a natural classification of the transport behavior of hydrogen in 
all materials at temperatures for which the solutionized hydrogen is 
mobile. The analytical results provide physical insight into the 
processes governing hydrogen permeation and inventory and also 
allow simple checks on the accuracy of numerical calculations 
which must be used at early times in the buildup to steady state op- 
eration. 


922 Uranium oxidation: characterization of oxides 
formed by reaction with water by infrared and Tae. 
ses. Fuller, E.L. Jr.; Smyril, N.R.; Condon, J.B.; 

M.H. (Oak Ridge Y-12 Plant, TN). Journal of ‘Nuclear 
rials; 120: No. 2/3, 174-194(Apr 1984). 

Three different uranium oxide samples have been character- 
ized with respect to the different preparation The re- 
sults show that the water reaction with uranium metal occurs 
cally forming laminar layers of oxide which spall off due to the 
strain at the oxide/metal interface. Single laminae are released if 
liquid water present due to the prizing penetration at the reaction 
zone. The rate of reaction of water with uranium is directly pro- 
portional to the amount of adsorbed water on the oxide product. 
Rapid transport is effected through the open hydrous oxide prod- 
uct. Dehydration of the hydrous oxide irreversibly forms a more 
inert oxide which cannot be rehydrated to the degree that prevails 
in the original hydrous product of uranium oxidation with water. 
Inert gas sorption analyses and diffuse reflactance infrared studies 
combined with electron microscopy prove valuable in defining the 
chemistry and morphology of the oxide products and hydrated in- 
termediates. 33 references. 


Effect of hydrogen solubility on the internal fric- 
tion of V-TI alloys. Owen, CV; Buck, O. (US Dept. of 
Energy, Ames, IA). ta Metallurgica; 17: 649-650(May 
1983). Contract W-7405-ENG-82. 

Low-frequency internal friction measurements were per- 
formed on three V-Ti alloys containing 1, 5, and 10 at. pct Ti, re- 
spectively, to demonstrate how the internal friction spectrum 
changes from one that is dominated by hydride precipitation to one 
dominated by hydrogen in solution. It is found that the alloys with 
low hydrogen solubility exhibit a broad damping peak at tempera- 
tures that can be associated with hydride precipitation. As the hy- 
drogen solubility increases, the peaks due to hydride precipitation 
and hydrogen in solid solution (alpha + beta) can coexist in the 
alloy or, as in the case of V - 10 at. pct Ti alloy containing 2.3 at. 
pet H (pure alpha phase), only the low-temperature hydrogen 
damping will occur. 


924 Microstructural basis and crack growth theories 
AL Ctedmanaane tame Catp., Mieduan, PAS 3 

estinghouse Electric Corp., Madison, PA). 223- 
39° of Micro and macro mechanics of crack growth. War- 
rendale, PA, USA; Metallurgical Society of AIME (1982). 
(CONF-811037—). 

From TMS/AIME fall meeting on advanced techniques for 
the characterization of hydrogen in metals; Louisville, KY, USA 
(11 Oct 1981). 

A study has been carried out to investigate the degradation 
of postirradiation ductility at reactor temperatures in Nimonic 
PE16, a Fe-Cr-Ni-based precipitation-hardened superalloy. Fracto- 
graphic and microstructural mvestigations show that the grain 
matrix is capable of deformation and does not limit the postirradia- 
tion tensile ductility. Grain-boundary helium bubbles formed during 
neutron irradiation seem to be crack nucleation sites under stress. 
Growth and coalescence of these microcracks under stress lead to 
intergranular fracture. A rigid-grain fracture model is shown to be 
able to correlate the observed microstructures with most features of 
the mechanical properties, except the strain rate dependence of the 
ea By incorporating the interactions between diffusion and 

lastic deformation, a plastic-grain fracture model has been devel- 
Spud: oily auin: aap ik puatemsiatien-cenlly ductility date 
quantitatively. 13 references. 
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925 Comparison of environmentally-influenced near- 
threshold fatigue crack growth behavior in high and lower 
steels at conventional frequencies. Ritchie, R.O.; 
Suresh, S. (California Univ., Berkeley). pp 443-460 of Ultra- 
sonic fatigue. Warrendale, PA, USA; Metallurgical Society 
of AIME (1982). (CONF- 8110183—). Contract W-7405- 
ENG-48;A.C02-79ER 10389. 

From Engineering foundation conference on fatigue and cor- 
rosion fatigue up to ultrasonic frequencies; Champion, PA, USA 
(25 Oct 1981). 


926 Vacancy and interstitial loops in irradiated copper. 
Larson, B.C.; Young, F.W. Jr. (Oak F Ridge National Lab., 
TN (USA)). pp 679-686, 743 of Proceedings of Yamada 
conference 5 on point defects and defect interactions in 
metals. ——— Jin-ichi (Kyoto Univ. (Japan). Faculty of 

eering); Doyama, Masao; Kiritani, Michio (eds.). 
Tokyo, Japan; Univ. of Tokyo Press (1982). (CONF- 
811150—). 

From Yamada conference on point defects and defect inter- 
actions in metals; Kyoto, Japan (16 Nov 1981). 

Significant advances have been made in diffuse scattering 
studies of irradiation induced dislocation loops in metals. Numerical 
calculational procedures have been developed that provide accurate 
diffuse scattering cross sections for vacancy and interstitial loops, 
and these cross sections have been used in conjunction with x-ray 
diffuse scattering studies of neutron and ion irradiated copper. Size 
distributions and concentrations have been obtained for both vacan- 
cy and interstitial loops and these results are compared with elec- 
tron microscopy measurements. The size distributions obtained 
from diffuse scattering measurements show the vacancy loops to be 
smaller and more numerous than the interstitial loops, and indicate 
that equal numbers of vacancies and interstitials are in loops. The 
diffuse scattering and microscopy size distributions agree at the 
larger sizes, but the diffuse scattering method identifies more loops 
of the smaller sizes. 


927 Re-examination of the threshold energy surface in 
copper. King, W.E.; Benedek, R.; Merkle, K.L. (Argonne 
National Lab., IL (USA)); Meshii, M. pp 789-794, 831-832 
of Proceedings of Yamada conference 5 on point defects 
and defect interactions in metals. Takamura, Jin-ichi (Kyoto 
Univ. (Japan). Faculty of Engineering); Doyama, Masao; 
Kiritani, Michio (eds.). Tokyo, Japan; Univ. of Tokyo Press 
(1982). (CONF-811150—). 

From Yamada conference on point defects and defect inter- 
actions in metals; Kyoto, Japan (16 Nov 1981). 

Radiation-induced defect production in copper has been 
studied using in-situ electrical resistivity damage-rate measurements 
in the HVEM and molecular dynamics simulations. Analysis of the 
results yields a threshold energy surface characterized by two iso- 
lated pockets of low threshold energy centered at <100> and 
<110> surrounded by regions of much higher threshold energy; 
the corresponding damage function exhibits a plateau at 0.65 Fren- 
kel pairs. A Frenkel pair resistivity of (2.75sub(-0.2)sup(+0.6)) x 
10-* Q-cm is proposed. A model damage function is constructed 
and compared to results from ion irradiation damage-rate measure- 
ments. 
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928 (DOE/ER/10591—T3) Mechanisms of elevated 
temperature rupture in single phase ceramics. Progress report, 
February 1, 1984-January 31, 1985. Solomon, A.A. (Purdue 
Univ., Lafayette, IN (USA). School of Nuclear Engineer- 
ing). Sep 1984. Contract AC02-80ER10591. 154p. (COO— 
10591-5). NTIS, PC A08/MF A0l; 1; GPO Dep. File 
- Number DE85000697. 

Research is reported on the following topics: effects of mi- 
crostructural variations on pore growth, swelling and pore growth 
in UOk, tensile creep of CoO scales, tensile creep of sintered UO:, 
and effect of internal gas pressure in porosity and grain size evolu- 
tion. 
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929 (DOE/ER/10949—T1) Laser processing of ceram- 
ics. Report of recent research, August 1, 1983-July 31, 1984, 
Messing, G.L. (Pennsylvania State Univ., University Park 
(USA)- ‘Dept. of Materials Science and Engin oer FC 15 
Aug 1984. Contract AC02-81ER10949. 162p. 
A08/MF A01; GPO Dep. File Number DE85001184. 
Progress ‘is reported in three areas of research: (1) Rapid So- 
lidification of Alumina-Zirconia Ceramics, (2) Laser Induced Sin- 
tering, and (3) Rapid Solidification Processing of Alumina-Silica 
Melts. The first study has been concluded. The second and third 
areas of research set the foundation for more extensive research in 
these areas. The preliminary analysis of thermal stress has indicated 
the laser induced sintering is quite feasible when the power intensi- 
ty and input are controlled. Otherwise, the expected catastrophic 
effect is observed. Finally, microstructural effects of rapid solidifi- 
cation of AlOs-SiO2 melts around the mullite composition have 
been examined by TEM and x-ray diffraction. 


930 (GEPP-TIS—827) Auger analysis of scandium, 
scandium oxide, and scandium dideuteride. Moore, G. (Gen- 
eral Electric Co., St. Petersburg, FL (USA). Neutron De- 
vices Dept.). 31 Oct 1984. Contract AC04-76DP00656. 36p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85002119. 

Scandium, scandium oxide, and scandium dideuteride films 
were investigated using Auger electron spectroscopy as part of a 
research program studying the interaction of scandium with hydro- 
gen and atmospheric gases. The derivative Auger spectra of scandi- 
um in scandium metal, scandium oxygen, and scandium hydrogen 
type bonding were characterized as a preliminary step in the inves- 
tigation. The spectral features unique to the particular scandium 
matrix were identified. Significant differences were detected in the 
derivative Auger spectra of scandium, scandium oxide, and scandi- 
um dideuteride LMM and LMV line shapes. These differences 
make it a simple matter to distinguish scandium metal, scandium 
oxygen, and scandium hydrogen type bonding. It is shown that 
care must be exercised in comparing derivative data obtained on 
different systems, since instrumental parameters such as beam 
energy, modulation voltage, and primary electron incidence angle 
can affect spectral features. 


931 (INIS-SU—252, pp 62-70) Study of the influence 
of thermal shock on the carbon-graphite material stability 
with niobium carbide protective coating using pulsed electron 
radiation. Gromov, L.A. (Leningradskij Tekhnologicheskij 
Inst. (USSR)); Kalyagin, V.A.; Mendeleeva, Z.G. (AN 
SSSR, Moscow. Inst. Fizicheskoj Khimii); Tkach, V.N.; Fe- 
dorenko, A.I. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekh- 
nicheskij Inst.). 1983. (In anions NTIS (US Sales Only), 
PC A06/MF AO1. File Number T185780019. 

In Radiation damage physics and radiation technology. 

The resistance to thermal shock of protective coatings of ni- 
obium carbide on carbon-graphite materials of the B-2-1, GSP and 
KM grades is studied. Thermal shock simulation in thermonuclear 
installations is realized by bombarding materials with pulsed elec- 
tron beams at 1.5 MeV energy. Energy release in a pulse of 3 ps 
duration reaches 1-2 MW/cm2 It is found that carbide coatings of 
200 xm thickness on graphite with GSP pyrocarbon bundle are not 
damaged when affected by 10‘ pulses of the above power. 


932 (SAND—84-1856C) Susceptibility and proton 
NMR measurements in TiCoH/sub x/. Venturini, E.L.; 
Bowman, R.C. Jr.; Craft, B.D.; Tadlock, W.E.; Cantrell, 
J.S. (Sandia National Labs., Albuquerque, NM (USA); 
Monsanto Research Corp., Miamisburg, OH (USA). 
Mound; Miami Univ., Oxford, OH (USA). Dept. of Chemis- 
try). 1984. Contract AC04-76DP00053; AC04-76DP00789. 
15p. (CONF-841184—2). NTIS, PC A02/MF A01l; GPO 
Dep. File Number DE85000668. 

From Magnetism and magnetic materials conference and ex- 
hibit; San Diego, CA, USA (27 Nov 1984). 

The proton spin-lattice relaxation times (Ti) and magnetic 
susceptibilities (X) are used to study the effects of hydrogen on the 
electronic structure properties of the intermetallic TiCo. Hydrogen 
addition systematically decreases both X(T) and the proton (T:T)/ 
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sup 1/2/ parameters, which are directly proportional to the local 
density of the Fermi level electronic states. The behavior for 
TiCoH/sub x/ is completely opposite to that previously found for 
several other Ti-based metal hydrides where these parameters tend 
to increase with hydrogen content. These differences are attributed 
to the Fermi levels falling on alternate sides of peaks in the densi- 
ties of electronic states. The present results for TiCoH/sub x/ are 
compared with the magnetic properties and the theoretical band 
structures for the closely related hydride TiFeH/sub x/. 


933 Vaporization behavior of lithium oxide: effect of 
water vapor in helium carrier gas. Tetenbaum, M.; Johnson, 
C.E. (Argonne National Lab., IL). Journal of Nuclear Mate- 
rials; 120: No. 2/3, 213-216(Apr 1984). 

The effect of water vapor in a helium carrier gas on the va- 
porization behavior of lithium oxide has been investigated in the 
temperature range 1023 to 1273 K. Based on the reaction 
LigO(s)+H2O(g) -> 2LiOH(g), the results of this study yield 
second and third law heats of reaction of 79.0 +- 3 and 82.1 +- 1 
kcal/mol. Moisture significantly enhances the volatility of lithium 
oxide. The pronounced effect of vapor on the volatilization of LixO 
(as LiOH) is important in understanding the behavior of a LizO 
solid breeding blanket in anticipated fusion reaction environments. 


Faceted grain 
Kl J.; Carter, C.B. Der 
Engineering, Bard H 
York). Journal of the American Ceramic Society; 
292-300(Apr 1984). 

Different types of faceted grain boundaries in commercial 
polycrystalline AlkO; were examined. Three distinct cases, namely 
the basal twin, the rhombohedral twin, and other special high-angle 
grain boundaries, are discussed, comparing theoretical models and 
experimental observations. It is shown that the faceting of the 
boundaries can be associated with their migration. A mechanism for 
the separation of a = = 13 grain boundary from a pinning void, 
small grain, or second-phase particle is illustrated. It is also shown 
experimentally that faceting of high-angle boundaries can occur on 
a scale of ~5 nm, and that, theoretically, faceting most likely also 
occurs on an atomistic scale. Throughout the theoretical analysis 
the basal plane is predicted to be a favored facet plane, which is 
confirmed by experimental observation. 


boundaries in AkLO;. Morrissey, 

ent of Materials Science and 
Cornell University, Ithaca, New 
67: No. 4, 


935 Application of a geometric model to the hydrides 
of FeTi. Westlake, D.G. (Argonne National Lab., IL). Jour- 
nal of Materials Science; 19: 316-326(Jan 1984). 

A geometric model has been developed which allows the ra- 
tionalization of preferred hydrogen sites and stoichiometries for a 
variety of metals and intermetallic compounds. Two criteria used in 
the model are that an interstice in a stable hydride cannot be occu- 
pied unless it can accommodate a sphere of a radius of 0.040 nm, 
and that two interstices cannot be occupied simultaneously unless 
they are at least 0.210 nm apart. The model is applied here to FeTi 
and its hydrides (deuterides) in an attempt to understand the report- 
ed stoichiometries and their respective site occupancies. For the 
alpha, beta-1, beta-2, and gamma phases of the FeTiH(n) system, 
the respective values of n are shown to be approximately 0, 1, 1.4, 
and 2. Most of the occupied interstices are octahedral sites coordi- 
nated by four titanium atoms and two iron atoms. The reported oc- 
cupation of a pseudo-octahedral site in FeTiD is explained by al- 
lowing a deuterium atom to occupy a hexahedral interstice coordi- 
nated by three titanium atoms and two iron atoms. 


Energy and structure of (001) cae twist 
Neteiiasies enh Ge es GOED sortecs fe Bane A theoretical 
study. Wolf, D. (Argonne National essen? Argonne, 


IL). Journal of the American Ceramic Society; 67: No. 1, 1- 
13(Jan 1984). 

A computer code is described which permits investigation of 
the energy and structure of coincident-site lattice (CSL) grain 
boundaries, stacking faults, and free surfaces in ionic crystals. The 
code uses computational techniques similar to those of Harwell’s 
HADES code for the study of point defects in bulk ionic crystals. 
Two sets of short-range potentials are used to determine the energy 
and structure of the free (001) surface and of (001) CSL twist 
boundaries in MgO with values of =, the inverse density of CSL 
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sites, ranging between = = 5 and > = 65. From comparison of the 
results obtained by means of the different potentials it is concluded 
that the Van der Waals attraction between oxygen ions on opposite 
sides of the interface is mainly responsible for the rather weak co- 
hesion predicted for such bicrystals, whereas Coulombic interac- 
tions are found to play only a minor role. It then follows that (i) 
the (001) plane is not a favored plane for the formation of grain 
boundaries in pure oxides with NaCl structure and (ii) similarities 
should exist between (001) twist boundaries in ionic crystals with 
NaCl structure and in fcc metals. These similarities are investigated 
by comparing calculated boundary structures and energy-vs-misfit 
angle curves for MgO with recent results for aluminum, copper, 
silver, and gold, in which a broad spectrum of different interatomic 
potentials was used. It is suggested that the rather strong cohesion 
of the pressure-sintered MgO bicrystals of Sun and Balluffi may be 
due to impurities which have migrated to the boundary during sin- 
tering. 


937 Multiaxial loading fracture of AbOs tubes: I. ex- 
periments. Stout, M.G.; Petrovic, J.J. (Los Alamos National 
Laboratory, Los Alamos, NM). Journal of the American Ce- 
ramic Society; 67: No. 1, 14-18(Jan 1984). 

Alumina thin-walled tubes were fractured in axial tension, 
hoop tension, balanced biaxial tension, balanced tension-compres- 
sion, and pure torsion using an electrohydraulic mechanical testing 
apparatus. A slight anisotropy in the axial and hoop uniaxial 
strengths indicated that the predominant defects were axially ori- 
ented, and probably fabrication-related as opposed to machining 
flaws. A 10% weakening was observed in balanced biaxial tension 
as compared to uniaxial tension, whereas strength was insensitive to 
a balanced tension-compression stress state. The strength in pure 
torsion was 16% higher than the axial strength. Stress state results 
suggest a weakening due to in-flaw plane tensile stresses and more 
complex fracture-initiation phenomena for stresses not oriented per- 
pendicular to the dominant defects. 


938 Multiaxial loading fracture of A1.O; tubes: II. 
Weibull theory and analysis. Petrovic, J.J.; Stout, M.G. (Los 
Alamos National Laboratory, Los Alamos, NM). Journal of 
the American Ceramic Society; 67: No. 1, 18-22(Jan 1984). 

The Weibull statistical fracture theory for multiaxial loading 
was developed for thick- and thin-walled tube geometries subjected 
to multiaxial loading in tension-internal pressure, compression-inter- 
nal pressure, and pure torsion. As compared to uniaxial tension, 
lower strengths are predicted for tension-tension stress states and 
higher strengths for tension-compression stress states. Comparison 
to experimental results for Al2O3 tubes indicates a reasonable 
agreement with Weibull theory predictions for tension-internal 
pressure and compression-internal pressure conditions, but an un- 
derestimation of stress state effects in pure torsion. Results indicate 
a weakening effect of in-flaw-plane tensile stresses, with no ob- 
served influence of in-plane compressive stresses. 


High-temperature thermophysical properties of nu- 
aon oxide fuels. McElroy, D.L. (Oak Ridge National Lab., 
TN (USA)); Hyland, G.J.; Ralph, J. (Warwick Univ., Cov- 
entry (UK). School of Physics). High Temperatures - High 
Pressures; 16: No. 1, 103-107(1984). (CONF-820985—). 

From 8. European conference on thermophysical properties 
- high temperatures high pressures; Baden-Baden, F.R. Germany 
(27 Sep 1982). 

The Workshop considered the following areas of interest: (i) 
the origin and existence of a Bredig transition in UOz and ThO:; (ii) 
thermal conductivity of solid and liquid UO:. 


940 Control of metal-oxygen-hydrogen composition. 
Hauck, J. (Oak Ridge National Lab., TN). Ceramic Engi- 
neering and Science Proceedings; 4: 751-756(Sep 1983). 

The effect of an oxide layer on transition metals and alloys 
was investigated for the hydrogen uptake from CO2/H2 gas mix- 
tures. The equilibrium oxygen partial pressure of an oxide layer 
with small hydrogen solubility increases at increased H content of 
the metal, and decreases for some metallic suboxides which can dis- 
solve hydrogen. 
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(DOE/ER/75016—T4) Research program on the 
effect of pressure on the mechanical properties of polymers. 
Final report, Part II. Tschoegl, N.W. (California Inst. of 
Tech., Pasadena (USA)). Oct 1984. “wre AT03- 
76ER75016. 62p. NTIS, PC A04/MF A01; 1; GPO Dep. 
File Number D 5000995. 

This part was directed toward the problem of bulk relax- 
ation in polymers via measurements of the time-dependent Poisson 
ratio. (DLC) 


Degradation of elastomers by 
pp, P.E.; Tuer, G.L. Jr. (Du Pont 
de Nemours (E.I.) and Co., Aiken, Sc (USA). Savannah 
River Lab.). 1984. Contract "AC09-76SR00001. 7p. (CONF- 
8311158—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85000749. 
From 44. DAMSUL committee meeting; Aiken, SC, USA 
(16 Nov 1983). 
Based on its tritium radiation resistance, ethylene propylene 
rubber has been selected as a candidate for replacement of nitrile 
rubber in the SRP tritium facilities. A specification for flange 
gasket material has been developed for ethylene propylene such 
that its mechanical properties are similar to those of nitrile rubber. 
In-process testing of ethylene propylene and nitrile gaskets will be 
conducted in the tritium facilities under identical exposure condi- 


(JAERI-M—83-072) Swelling a of B tai ir- 


ida, . Gapan 

Inst., Tokyo). May 1983. 39p. (In J ). (8 
Sales Only), PC A03/MF AOl. File Number DE84703516. 

Elastomers swelled significantly by water sorption during a 
simulated LOCA test, and this phenomenon could cause the dete- 
rioration of their mechanical and electrical properties. Many factors 
such as radiation, heat, the composition of spray solution, types of 
elastomers and their formulation, are related to the phenomenon. A 
relationship between swelling properties of the formulation-known 
various elastomers and the pre-aging conditions such as radiation 
dose and thermal aging period was studied by measuring their 
swelling behaviors in boiling, spray solution (water and chemical so- 
lution). All eight elastomers tested showed remarkable swelling 
with an increase of radiation dose when they were irradiated in air. 
A swelling in boiling water was about twice of that in chemical so- 
lution. Some types of Neoprene and Hypalons had an optimum 
swelling dose where they showed the maxima. Over this dose, the 
swelling ratio decreased with dose. When irradiated under vacuum, 
its swelling ratio became significantly lower than that of exposed in 
air. This attributed the swelling phenomena to being closely related 
to radiation oxidation degradation. 


944 Development of a radiation hardened polymer di- 
electric by chemical doping. Kurtz, S.R.; Arnold, C. Jr.; 
— es, R.C. (Sandia National Lab., Albuq uerque, NM). 

(Institute of Electrical and ‘peeans Engineers) 
1983) on Nuclear Science; NS-30: 4077-4080(Dec 


X-ray induced photoconductivity measurements reveal that’ 


the radiation-induced conductivity of polyethylene terepthalate 
films is greatly reduced by doping this polymer with 2,4,6-trinitro- 
fluorenone which acts as a deep trap for the photocarriers. The ra- 
diation-induced conductivity of this doped dielectric is reduced to 1 
percent of the value for the undoped material and is lower than 
that observed in commercial polymer films we have studied. ‘The 
— and dielectric properties of the doped films are de- 
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REFER ALSO TO CITATION(S) 360600306, 319, 381, 388, 594, 645, 771, 
882, 883, 910, 912, 931, 1037 


945 (BNL—35260) Facilities for radiation 
damage in nonmetals during irradiation. Levy, P.W. (Brook- 
haven National Lab., Upton, NY (USA)). Aug 1984. 7 
tract AC02-76CH00016. 13p. (CONFESS ). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85000590. 

From 16. national SAMPE technical conference on materials 
and processes; Albuquerque, NM, USA (9 Oct 1984). 

Two facilities have been developed for making optical ab- 
sorption, luminescence and other measurements on a single sample 
before, during and after irradiation. One facility uses ®Co gamma 
rays and the other 0.5 to 3 MeV electrons from an accelerator. Op- 
tical relays function as spectrophotometers, luminescenc detectors, 
etc. All radiation sensitive components are outside of walk-in irra- 
diation chambers; all measurement control and data recording is 
computerized. Irradiations are made at controlled temperatures be- 
tween 5K and 900°C. The materials studied include glasses, quartz, 
alkali halides (especially natural rock salt), organic crystals, etc. As 
determined from color center measurements the damage formation 
rate in all materials studied at 25°C or above is strongly tempera- 
ture dependent. The defect concentration during irradiation is usu- 
ally much greater than that measured after irradiation. The fraction 
of defects annealing after irradiation and the annealing rate usually 
increases as the irradiation temperature increases. The completed 
studies demonstrate that, in most cases, the extent of maximum 
damage and the damage formation and annealing kinetics can be 
determined only by making measurements during irradiation. 


946 (DOE/ER/12094—T2) Metal atom diffusion in 
amorphous silica and at the silica surface. Final report. Garo- 
falini, S.H. (Rut the State Univ., New Brunswick, NJ 

Dept. of Ceramics). 14 May 1984. Contract AS0S5- 
82ER12094. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number D 17351. 

EXAFS evidence was obtained indicating that Zn becomes 
octahedrally coordinated in zinc-silicate systems containing sodium. 
Simulations of atomic oxygen on the Pt(III) surface were used to 
establish the Pt-O interaction potential to be incorporated in the 
work of Pt on the vitreous silica surface. Molecular dynamics simu- 
lations of Pt adatoms on the vitreous-SiO. surface reproduce the 
EXAFS bond lengths and coordination numbers in the literature. 
(DLC) 


947 (HMI-B—410, pp relly we ee | ion implanta- 
tion in semiconductors. Fahrner, W.R.; 
Staedele, M.; Neidig, A. 104 (In yon NTIS (US 
Sales Only), PC A08/MF AOI. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


948 (INIS-BR—134) Numerically and experimentally 
analysis of creep. Fontanive, J.A. (Rio Grande do Sul Univ., 
Porto Alegre (Brazil). Curso de Pos-graduacao em Engen- 
haria Civil). Nov 1982. 183p. (In Portuguese). NTIS (US 
Sales Only), PC A09/MF A01. File Number DE85780039. 

The problems of creep in concrete are analyzed experimen- 
tally and numerically, comparing with classical methods and sug- 
gesting a numerical procedure for the solution of these problems. 
Firstly, fundamentals of viscoelasticity and its application to con- 
crete behaviour representation are presented. Then the theories of 
Dischinger and Arutyunyan are studied, and a computing numerical 
solutions are compared in several examples. Finally, experiences on 
creep and relaxation are described, and its result are analyzed. 
Some coments on possible future developments are included. 
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949 pac nag eta 123-125) Recuperation of de- 
teriorated sodium iodide activated crystal. Cardoso 
— J.L. (Centro Tecnico Aeroespacial, Sao Jose dos 
Campos (Brazil). Inst. de Estudos Avancados); Pessoa, E.F.; 

Douglas, R.A. (Universidade Estadual de Campinas (Brazil). 
Inst. de Fisica). 1982. NTIS (US Sales Only), PC A08/MF 
A01. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 


Experiment and Theory. 
ent gna 71) Low temperature synthe- 
. Usrael Atomic Energy Com- 
ea ets Research Center). 1982. 
(US Sales PC A09/MF AO1. File Number 
1185780018. (CONF-8210300—-Summ.). 
From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


_» a PP 20-21) Ab initio adiabatic po- 
in semiconductors. Telezhkin, V.A. (AN Ukrainskoj 
SSR, Donetsk. Fiziko-Tekhnicheskij Inst.). 1983. (In _ 
sian). NTIS (US Sales Only), PC A06/MF AOl. File 
Number T185780019. 
In Radiation damage ph and radiation technol 
Ke anh oleae of ab initio po- 
unthd:ie dtu clsadiams alata aaemmatandante ae 
site of the crystal lattice and entering interstitial site i.e. generation 
of Frenkel pairs. Computation is carried out by valence bond 
method that allows to take into account the’ influence of the effects 
of changing of electronic configuration sp* — s*p? of the displacing 
atom on the adiabatic potential received in a previous paper by 
Hartree-Fock method. The wave function of the valence bond 
method turns out to be a much better description the adiabatic po- 
tential than the Hartree-Fock method. Approximations of the re- 
sults are discussed. 


952 a oe pp 89-91) Electron and hole cen- 
the irradiated orthosilicate. 


ters in surface layer of 
Zatsepin, in, A.F.; Kortov, V.S.; Pili o, G.I.; Ushkova, V.I. 
ral skij Politekhnicheskij Inst., verdiovsk ‘(USSR)). 1983. 
Russian), NTIS (US Sales Only), PC A06/MF AO1. File 
Number T185780019. 
In Radiation damage physics and radiation technology. 


953 ee pp 87-88) Obtaining of deforma- 
tion profile in the irradiated materials. Kalashnikov, N.P.; 
Kalenov, B.V.; Matveev, Yu.A.; Rubin, S.G. (Moskovskij 
Inzhenerno-Fizicheskij Inst. (USSR)). 1983. (In Russian). 
NTIS (US Sales y), PC A06/MF AOi. File Number 
1185780019. 

In Radiation damage physics and radiation technology. 


954 (LBL—18172) Influence of the amorphous-crystal- 
line interface morphology on dislocation nucleation in > 
smorphized silicon. Sands, Washburn, J.; Gronsky, R.; 
Maszara, W.; Sadana, D.K.; Rozgonyi, GA. (Lawrence 
Berkeley Lab., CA (USA); North lina State Univ., Ra- 
leigh (USA). "Dept. of Materials Microelec- 
tronics Center of North Carolina, Research Triangle Park 
(USA)). Aug 1984. Contract AC03-76SF00098. 18p. 
CONF-840878—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85002068. 
From Defects in semiconductors conference; Coronado, CA, 
USA (12 Aug 1984). 
Cross-sectional high-resolution transmission electron micros- 
copy and secondary-ion mass spectrometry are applied to the char- 
acterization of defects formed d rapid thermal annealing of 
pre-amorphized and subsequently BF2* -implanted (100) silicon sub- 
strates. The occurrence of hairpin dislocations is shown to be di- 
rectly related to the degree of total disorder (i.e. amorphization) in 
the transition region between amorphous and crystalline material 


955 (N—84-24683) Optical fibers and components ex 
periment (A0138-7). Bourrieau, J. (Office National d'Etudes 
et de Recherches Aerospatiales (QNERA), 31 - Toulouse 
(France)). Feb 1984. 2p. NTIS, PC A09/MF AOI. 

Langley Research Center, Long Duration Exposure Facility 
(LDEF), 165-166, N—84-24632 15-15. 

apis age ne aerate ne bec dendheagree pamcd 
ation after a long exposure in space and after laboratory tests were 
examined. Irradiation tests performed with radioactive sources 
(Sr90 - Y90) were validataed, computer coses used for the fluence 
and dose profile were verified. The performance of fiber optics wa- 
veguides in a low altitude orbit, and the origin of transmission 
losses in the material were dtermined. High sensitivity to ionizing 
radiations, however, may be a restriction for optic fiber use on sat- 
ellites. Irradiation tests on these components using neutrons, gamma 
rays, and X-rays are carried out. Radiation damage on opticao ma- 
terials, however, is strongly linked to the test conditions. 


956 (N—84-24689) Space environment effects on fiber 
optics systems. Taylor, E.W. (Air Force Weapons Lab., 
ar igs NM (USA)). Feb 1984. 3p. NTIS, PC A09/ 
Langley Research Center, Long Duration Exposure Facility 
(LDEF), 182-184, N—84-24632 15-15. 
surviviability of hardened fiber optic data 
link design for application in future spacecraft systems was assessed. 
The effects of space environmental conditions on link performance 
was analyzed. The integration and operation of new fiber optic link 
components exhibiting increased hardening to radiation environ- 
ments is emphasized. The opportunity to expose operational fiber 
optic data links to an actual space environment for 6 months or 
longer and to retrieve the data links for analysis are discussed. Reli- 
able design criteria for future spacecraft application, relative to the 
long term low dose space radiation effects as a function of tempera- 
ture are outlined. 


et ae Radiation effects in strained- 
poe er superlattice (SLS) structures. Barnes, C.E.; Samara, 
GA; Biefeld, R.M.; poe TE. Osbourn, G.C. 
(Sandia National Labs., juquerque, NM (USA)). 1984. 
Contract AC04-76DP00789. Tp. (CONF-840878—4). NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE85001713. 

From Defects in semiconductors conference; Coronado, CA, 
USA (12 Aug 1984). 

The effects of gamma and neutron irradiation on GaP/ 
GaAsP strained-layer superlattices (SLS’s) have been studied and 
compared with results on similar non-SLS alloys. The cerrier re- 
moval rate was significantly greater in the non-SLS samples for 
both types of radiation. Gamma irradiation resulted in layer-de- 
pendent removal rates which produced oscillations in the doping 
profile. Gamma-induced introduction rates of two prominent traps 
were the same in the various SLS samples, and in the non-SLS 
alloy. Thermal annealing was also similar in all the samples with 
the shallower (0.3 eV) trap recovering sharply in a stage at 175°C. 
This was accompanied by a disappearance of the carrier removal 
oscillations at a somewhat higher annealing temperature. In con- 
trast, the degree of recombination-enhanced annealing, and its vari- 
ation with applied hydrostatic pressure, was strongly dependent on 
sample characteristics. This type of recovery was much stronger in 
the non-SLS samples, and was dependent on the layer thicknesses 
in the SLS samples. Hydrostatic pressure was found to enhance this 
process in the non-SLS samples, but had no significant effect on re- 
combination-enhanced annealing in the SLS samples. 


(SAND—84-1398C) pee. = a and structural prop- 
aa of shock: zinc ferrite. Venturini, E.L.; Mor- 
osin, B.; Graham, R.A. (Sandia National Labs., Albuquer- 

ue, NM (USA)). 1984. Contract AC04-76DP00789. 11p. 
CONF-841184—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000469. 
From Magnetism and materials conference and ex- 
hibit; San Diego, CA, USA (27 Nov oo 
High-pressure shock-wave loading on stoichiometric mix- 
tures of zinc oxide and ferric oxide powders produces partial con- 
version to a spinel structure zinc ferrite as shown by x-ray diffrac- 
tion. The ferrite phase is characterized by a substantial saturation 
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magnetization plus a high-field susceptibility. Since stoichiometric 
ZnFe,O, is paramagnetic above 10°K, the magnetic behavior of the 
shock-synthesized spinel demonstrates that it is a zinc-deficient fer- 
rite. X-ray diffraction data confirm that less zinc oxide is consumed 
than ferric oxide in producing the recovered spinel. 


959 (UCRL—90014) Electronic structure of silicon su- 

perlattices. Krishnamurthy, S.; Moriarty, J.A. (Cincinnati 

Univ., OH (USA). Dept. of Physics; Lawrence Livermore 

National Lab., CA (USA)). 1984. Contract W-7405-ENG- 

oe 23p. (CONF-840877—3). NTIS, PC A02/MF A01; GPO 
ile Number DE85000471. 

From International conference on superlattices, microstruc- 
tures and microdevices; Champaign-Urbana, IL, USA (13 Aug 
1984). 

, Utilizing a new complex-band-structure technique, the elec- 
tronic structure of model Si-Si/sub 1-x/Ge/sub x/ and MOS super- 
lattices has been obtained over a wide range of layer thickness d 
(11 S d S 110 A). For d 2 44 A, it is found that these systems 
exhibit a direct fundamental band gap. Further calculations of band- 
edge effective masses and impurity scattering rates suggest the pos- 
sibility of a band-structure-driven enhancement in electron mobility 
over bulk silicon. 
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REFER ALSO TO CITATION(S) 400100331, 1120, 1151, 1151, 1195, 1324 


960 (CONF-841210—1) PCB analysis by capillary gas 
chromatography coupled with matrix isolation-Fourier trans- 
form infrared spectroscopy. Schneider, J.F.; Reedy, G.T. 


(Argonne National Lab., IL (USA)). 1984. Contract W-31- 
109-ENG-38. 10p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE84009201. 

From International chemical congress of Pacific Basin Soci- 
eties; Eye HI, USA (16 Dec 1984). 

The high resolution possible with capillary gas chromatogra- 
phy, coupled with the superior infrared spectra produced by matrix 
isolation FTIR, yields a powerful analytical tool, which is used 
here for the analysis of polychlorinated biphenyls (PCBs). Individ- 
ual PCB isomers are identified in Aroclor mixtures using the matrix 
isolation infrared spectra of PCBs are presented. The Gas Chro- 
matograph-Matrix Isolation-Fourier Transform Infrared (GC-MI- 
FTIR) instrument is described. The GC-MI-FTIR is especially 
useful in the determination of PCBs in samples where the Aroclor 
pattern is not present. 


961 (DOE/ER/05016—6) Separation of selected ca- 
tions by liquid membranes. Progress report, 1 December 
1983-31 August 1984. Christensen, J.J. (Brigham Young 
Univ., Provo, UT (USA)). 26 1984. Contract AC02- 
78ER0S016. 13p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE85000807. 

Objective is to elucidate the chemical principles responsible 
for the cation selectivity and permeability of liquid membranes con- 
taining macrocyclic carriers. During the past year, the research 
program has focused on three specific areas: investigation of cation 
transport in lipid vesicles as models of liquid surfactant (emulsion) 
membrane transport, transport of metal cations by calixarene carri- 
ers, and final preparation of a manuscript describing selective cation 
transport from ternary mixtures. 


(DOE/EV/10244—6) Field-flow fractionation in 
Gcehtdsuiuhann sited aside, Dearenaaean ek. 
ruary 1, 1984-January 31, 1985. Giddings, J.C. (Utah Univ., 
Salt Lake City (USA). Dept. of Chemistry) Oct 1984. Con- 
tract. AC02-79EV 10244. 10p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85000869. 

In pursuit of increased accuracy in our particle characteriza- 
tion efforts, we have continued to focus our attention on methods 
which yield simultaneous information of size and density, as well as 
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on means to precisely control vital experimental parameters. Thus, 
measurements of channel void volumes and flow rates have been 
studied in detail. Efforts to enhance resolution in steric field-flow 
fractionation have led to the construction of new equipment, and 
the concept of a novel separation technique for particle fractiona- 
tion and characterization in the steric regime has been presented. 


(FEI—1341) Nuclear-physical method for investi- 
ution of carbon mass transfor in materials of sieam gunerator 
of nuclear power plant. Balin, V.G.; Gurbich, A.F.; Istomin, 
I.V.; Karabash, V.A.; Starkov, OV; Shorin, VS. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1982. 15p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE84703507. 

A study was made on the method for analyzing carbon ad- 
mixtures in steels, based on spectrometry of protons from ™C(d, 
Po) nuclear reaction. The method in combination with out tech- 
nique was applied for investigation into carbon depth (x< = 1 mm) 
distribution in walls of tubes of fast reactor steam generators. The 
cross-section of 1*C(d, Po) reaction in 0.6-20 MeV deuteron energy 
range was measured for THETA=165 deg angle. The methods of 
provision for possible carbon interference with nitrogen and oxygen 
were considered. 


(HMI-B—410, pp 133) Trace analysis with heavy 
ron Maywald, C.; Metz, P.; Rieks, H.H.; Scheer, J. 1984. 
(In German). NTI NTIS (US Sales Only), PC A08/MF AO0O1. 
File Number T184752248. 
In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


965 (INIS-BR—143, pp 56-60) Determination of sul- 
phur concentration profiles using resonant nuclear reactions. 
Rotberg, V.H. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 
1982. NTIS (US Sales Only), PC A08/MF AOl. File 
Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory 

A nuclear aaa to determine the concentration profile 
of sulphur compounds below surfaces was developed with the aim 
of understanding the corrosion mechanism accurring in environ- 
ments which contain SO:. 


966 (INIS-mf—9035, pp 48-54) Instrumental neutron 
activation analysis of roots and juice of carrot. — V. 
(Vyzkumny Ustav Potravinarskeho Prumyslu, — 
ee 1981. (In Czech). NTIS (US Sales y), 
PC A03/MF AOl. File Number 1184780552. (CONF- 
8005254—). 


From Microelements ‘80 meeting; Horni Becva, Czechoslo- 
vakia (5 May 1980). 

The results are presented of the determination of the con- 
tents of Na, Br, Ca, Ba, Fe, Zn, Co, Cr, Sb and Ni. The results of 
the analysis are in agreement with the usually given concentrations 
of the elements determined in identical or similar materials. The 
amount of monitored elements passing from the raw materials into 
juices was calculated. 


967 (INIS-mf—9072, Pp 140) Determination of car- 
bonate/bicarbonate ratio by “*“C NMR. Bar, R.; Sasson, Y. 
(Hebrew Univ., Jerusalem (Israel)). 1982. NTIS (US Sales 
Only), PC A09/MF AOl. File Number 1185780018. 
(CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


968 (INIS-mf—9072, pp 70) Uranium in apatites. 
Givan, A.; Mayer, I.; Ben-Dor, L. (Hebrew Univ., Jerusa- 
lem (Israel). Dept . of Loge and Analytical Chemistry). 
1982. NTIS MUS Sales y), PC AO9/MF AOl. File 
Number T185780018. (CONF-8210300—Summ. ). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 
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(INIS-mf—9116) Development of an analytical 
anid for plutonium in the femtogram/gram range and its 
application to environmental samples. Schuettelkopf, H. 
(Technische Univ. Muenchen, Garching (Germany, og 
Fakultaet fuer Chemie, Biologie und Geowissenschaften). 3 
Jun 1981. 157p. (In German). NTIS (US Sales Only), PC 
A08/MF AOl1. File Number DE85780033. 

The analytical method is based on a quantitative extraction 
of Pu from the sample by boiling up with acids. Samples contami- 
nated with Pu from the fallout from nuclear tests were used to de- 
termine the dependence of Pu solubility on the acid, volume of 
HNOs, its contact time, sample weight, nuclear cross-section and 
other parameters. The Pu analysis was tested out on various envi- 
ronmental materials in the vicinity of the Nuclear Research Centre, 
Karlsruhe, and Pu contamination studied in plants, selected soils, 
various doe and rabbit organs, and sediments in the old Rhein. 


970 (LA-UR—84-2975) Evaluating the variability of 
ceramics with x-ray fluorescence. Crown, P.L.; Schwalbe, 
L.A.; London, J.R. (Arizona State Museum, Tucson (USA); 
Los Alamos National Lab., NM (USA)). 1984. Contract W- 
7405-ENG-36. 18p. (CONF-840799—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85002028. 

From Advances in x-ray analysis conference; Denver, CO, 
USA (30 Jul 1984). 

Our assessment of prehistoric trade in ceramics depends on 
our ability to identify and distinguish different sources of manutac- 
ture. For the American Southwest, archaeologists have proposed 
various models of ceramic manufacture and exchange. Until recent- 
ly, conflicting hypotheses were tested mainly on the basis of petro- 
graphic analysis of nonplastic tempering materials. We have ex- 
tended these analyses to include x-ray fluorescence (XRF). XRF 
provides a fast and inexpensive means of analyzing large numbers 
of samples. Since 1982, approximately 500 prehistoric sherds and 40 
prepared clay and mineral samples have been examined with XRF. 
Multivariate statistical techniques have been applied to help identify 
groupings of samples with possible archaeological significance. 


971 (LBL—17779) Application of tunable monochro- 
matic synchrotron radiation to the quantitative determination 
of trace elements. Giauque, R.D.; Jaklevic, J.M.; Thompson, 
A.C. (Lawrence Berkeley Lab., CA (USA)). Sep 1984. Con- 
tract AC03-76SF00098. 11p. (CONF- 840799—2). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85001271. 

From Advances in x-ray analysis conference; Denver, CO, 
USA (30 Jul 1984). 

The advantages of using monochromatic polarized synchro- 
tron radiation sources for energy dispersive x-ray fluorescence anal- 
ysis have been demonstrated in terms of reduced scattering, better 
selectivity for specific elements, and sensitivity for the analysis of 
small samples. The importance of the kinematic behavior of matrix 
scattered radiation on the sensitivity for specific elements has been 
emphasized. Accurate calibration curves have been developed and 
the quantitative analysis of standard samples has been demonstrated. 


972 (LBL—18192) Optical second harmonic generation 
for surface studies. Shen, Y.R. (Lawrence Berkeley Lab., 
CA (USA)). Aug 1984. Contract AC03-76SF00098. 14p. 
(CONF-840821—5). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE85000670. 

From 1. international conference on the structure of surfaces 
eee Berkeley, CA, USA (13 Aug 1984). 

urface second harmonic generation (SHG), using laser 

oda is shown to be an effective tool for studying surfaces. Obser- 
vations on Rh surfaces with sorbed O2, CO, and Na, and on Si 
during oxidation are reported. (DLC) 


973 2 AEM with a convergent beam. Sari- 
kaya, M.; Thomas, G. (Lawrence Berkeley Lab., CA 
(USA). Jul 1984. Contract ACO03-76SF00098. 29p. (CONF- 
840767—7). NTIS, PC A03/MF A0Ol; 1; GPO Dep. File 
Number DE85000667. 

From Microbeam Analysis Society analytical electron mi- 
croscopy meeting; Bethlehem, PA, USA (19 Jul 1984). 

Convergent beam electron diffraction (CBED) is one of the 
methods used to perform analytical microscopy and crystallogra- 
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phy (symmetry) analysis. The following applications of this tech- 
nique are described: phase identification in iron-oxide and Mn-Al-C 
magnets and symmetry analysis of y’-precipitates in an Al-Ag 
system. Ways of measuring foil thickness by CBED are assessed. 
(DLC) 


974 (MINTEK-M—119) Versatile computer pro- 
gramme for data capture in multi-element analysis by a se- 
quential X-ray spectrometer. Wall, G.J.; Balaes, A.M.E. 
(Council for Mineral Technology, Randburg (South 
Africa)). 15 Nov 1983. 24p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE84703508. 

The X-ray Section at the Council for Mineral Technology 
(MINTEK) has a programme that enables all parts of the instru- 
ment, such as the collimator, analysing crystal, detector, and filters, 
to be set automatically. However, this programme does not allow 
for the collection of intensity measurements for subsequent off-line 
calculation, or multi-element analysis of successive batches of dif- 
ferent materials. A versatile computer programme has been written 
in BASIC to carry out these additional operations, especially with 
regard to the successive analysis of different batches of material. 
This feature permits more continuous, unattended operation of the 
instrument. 


975 (ORNL/TM—9269) Projected world market for 
seawater desalination equipment. (Stone and Associates, Inc., 
San Francisco, CA oot Oct 1984. Contract ACO0S5- 
840OR21400. 98p. NTIS, PC A0O5/MF A0Ol1; 1; GPO Dep. 
File Number DE85000484. 

A forecast is presented of the market for seawater desalina- 
tion plants. The conclusions presented herein are based on a 
number of sources of information, of which the most important are: 
responses to questionnaires mailed to 300 cognizant water agencies 
in 61 countries; the published market growth trend over the period 
1971 to 1983; and an analysis of the geography, rainfall, population, 
industrial growth, and energy availability in the respective coun- 
tries. Analysis suggests the possibility that financing, although cur- 
rently a major stumbling block to the purchase of desalting plants, 
may be effected by an exchange program in which the purchaser of 
plants will offer some exportable product(s) in exchange. The fore- 
cast suggests the likelihood that the seawater desalination market is 
becoming saturated. A plateau is expected to develop in new plant 
sales of additional capacity in the immediate future, followed by a 
downturn by the end of the century. This report, however, empha- 
sizes the importance of the replacement market, which will involve 
substantial sales to replace worn-out and obsolescent equipment. 
The combined new-plus-replacement annual sales can be expected 
to reach 1.25 million m*/d (330 Mgd) by the year 2000. Seawater 
reverse osmosis (SWRO) is expected to represent 270,000 m*/d (70 
Mgd) by the end of the century because of technological improve- 
ments in membrane systems and components. 


976 (PNL-SA—12298) Development and evaluation of 
supercritical fluid chromatography/mass spectrometry for 
polar and high molecular weight coal components. Chess, 
E.K.; Smith, R.D. (Pacific Northwest Lab., Richland, WA 
(USA)). Jun 1984. Contract AC06-76RL01830. 8p. (CONF- 
840694—9). NTIS, PC A02/MF A0l1; GPO Dep. File 
Number DE85000827. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

‘ Scope of this program includes application of this instrumen- 
tation in support of synfuel process development. The high chroma- 
tographic resolution possible with fine (<75 pm ID) capillary 
column supercritical fluid chromatography (SFC) is anticipated to 
allow the extension of high resolution mass spectrometry (MS) to 
the characterization of polar high molecular weight materials that 
cannot be separated by gas chromatography (GC). The program 
will involve the development of a new SFC/MS interface capable 
of allowing direct fluid injection (DFT) and supercritical fluid chro- 
matographic introduction of a wide range of samples into the ion 
source of a double-focusing, high resolution mass spectrometer. The 
initial design for the interface has been completed, and the new ion 
source has been fabricated and successfully tested. Initial DFI ex- 
periments using nonpolar supercritical fluids, such as pentane and 
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carbon dioxide, will commence following fabrication of the SFC/ 
MS interface, currently under construction. The product of this 
program is expected to provide improved characterization of com- 
plex high molecular weight and polar fuel component ts, and to de- 
termine the feasibility of using SFC/MS or DFI/MS methods for 
on-line characterization of synfuel processes. 


(PTB-Ra—13, pp Fade Calibration of radiation 
for in nuclear power plants and lab- 
quality assurance by KWU. Hoffmann, R. Jun 
1983. (In German). NTIS (US Sal 
AO1. File Number T184752122. (CONF-8304190—). 
From 44. PTB seminar on radioactivity standards and appli- 
engineering and environmental monitoring; 
Germany @6 Apr 19 Apr 1983). 
carried out for equipment devel- 
oped by KWU for wwe in controlled sreas and for radioactivity 
monitoring in nuclear power plants. For the design approval, these 
initial calibrations are made. Except for iodine measuring kits, the 
water, noble gas and aerosol monitoring equipment is calibrated in- 
tegrally. PTB standards are used for this purpose, and special cali- 
brations are carried out by KWU, especially of laboratory equip- 
ment including y-y concidences, such as borehole detectors and an- 
ticompton measuring kits. 


978 Current '*C measurements with the University of 
Washington FN tandem accelerator. Farwell, G.W.; "a 
P.M.; Leach, D.D.; Schmidt, F.H.; Stuiver, , M. Univ of 
Washington, Seattle). Radiocarbon; 25: No. 2 711-718(1983). 
The accelerator mass spectrometry (AMS) system shows a 
ee... relationship between sample ‘*C concentrations deter- 
mined by AMS - and by f-counting. Measurements of unknown 
samples against a standard indicate that ‘*C concentration measure- 
ments to better than 2% can be made. For a 30-second data collec- 
tion interval in a typical run of 100 intervals, the variability of the 
beam injected into the accelerator is ca 2%, that of the machine 
transmission is ca 4%, and counting statistics give 4.7% standard 
deviation for a sample of 80% of modern carbon. 


Synthesis of highly lipophilic crown ether carbox- 
ylic acids. Bartsch, R.A.; Liu, Y.; Kang, S.1.; Son, B.; Heo, 
G.S.; Hipes, P.G.; Bills, L.J. (Texas Tech Univ., Lubbock). 
Journal of Organic Chemistry; 48: No. 25, vp(1983). Contract 
AS05-80ER 10604. 

Synthetic routes to eight highly lipophilic crown ether car- 
boxylic acids are described. Structural variations within this series 
of crown ether carboxylic acids include changes in the crown ether 
cavity size, the lipophilic group attachment site, and the basicity of 
the crown ether oxygens. 


980 (UCRL-Trans—12007) Alternative methods to fire 
assaying. Haase, H.W. Translated from Erzmetall ; 36: No. 
12, 588-591(1983). Contract W-7405-ENG-48. 1llp. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number D 17457. 
DE84017457 
The principles of Fire Assaying (in German Dokimasie or 
Probierkunde) and the various stages of the method - i.e. melting 
process, and parting with acids - are explained, followed 
by a critical review of the advantages and drawbacks of Fire As- 
saying. Several possible errors in either direction - low and high re- 
sults - are shown, as well as alternative methods in general and in 
- Two Round Robin Tests of Chemikerausschu8 GDMB, 
(Union of Analytical Chemists of the German Mining Industry) de- 
Se 
paper. 
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(DOE/ER/13011—T2) Electronic structure of 


lytical . 
)). 15 Feb 1983. Contract AC03- 
. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001641. 
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The ground state calculations for all four carbonyls have 
been completed. These represent the first first-principles electronic 
structure calculations reported for these molecules. Analyses of the 
results thus far reveal the existence of interesting trends for ele- 
ments in the fifth row. Combined with transition state calculations 
and experimental comparisons, to be carried out in the second year, 
these results will constitute important benchmarks for electronic 
structure studies involving fifth-row transition metals. The scheme 
for the formulation of Dirac’ scattered wave continuum states has 
been created and the actual formulation has begun. 


982 (DOE/FE/60339—T4) Chemistry of carbonyl sul- 
fide. Final report, 1 July 1983-30 June 1984, Hinkley, C.C.; 
Dunkerton, L.V.; Tyrell, J. (Southern Illinois Univ., Car- 
bondale (USA). Coal Extraction and Utilization Research 
Center). 1984. Contract FC22-83FE60339. 21lp. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85001888. 

This report details research into the chemical properties ad 
structure of carbonyl sulfide, COS. Lanthanide complexes of mon- 
othiocarbamates have been prepared and investigations of displace- 
ment reactions begun. Diels-adler reactions of COS have been in- 
vestigated as have COS ene reactions. Theoretical calculations of 
the structures of COS-metal complexes have been performed. These 
calculations indicate‘a preference for bonding by Ti and Fe to the 
oxygen end of COs forming a linear complex. In the case of nickel, 
bonding is to the C-S bond. In all cases the C-S bond is substantial- 
ly lengthened, suggesting resultant elimination of sulfur. Additional 
calculations have been carried out on H,Ti(COS), Ti(OCO), 
Ti(SCS), and Ti(H2S), but only preliminary results are available on 
these systems. 10 references, 2 figures, 4 tables. 


983 (DOE/PC/60779—4) Advanced NMR character- 
ization of zeolite catalysts. Fourth quarterly report, 1 June 
1984-31 August 1984. Welsh, L.B. (Signal UOP, Inc., Des 
Plaines, IL (USA). Research Center). 1984. Contract 
FG22-83PC60779. 7p. NTIS, PC A0z2, AOl; 1; GPO 
Dep. File Number DE85000456. 

The program discussed in this report is a two-year two- 
phase joint UOP-University of Illinois study of the application of 
improved high resolution solid state nuclear magnetic resonance 
(NMR) techniques to the characterization of zeolite catalysts. 
During the first phase of this program very pure, and in some cases 
isotopically enriched faujasites will be prepared and studied by 
magic angle sample spinning NMR (MASS NMR) and variable 
angle sample spinning NMR (VASS NMR) on 500 and 360 MHz 
(Proton frequency) NMR spectrometers. The NMR techniques that 
will be emphasized are the measurement and analysis of the '7O 
NMR properties, 77Al NMR intensity quantitation, and 77Al and 
29Si NMR relaxation rates. During the second phase of this pro- 
gram these NMR techniques will be used to study the effects of im- 
purity concentration, dealumination treatments and cation exchange 
on the NMR properties of faujasites. The initial emphasis of this 
program during Phase I is on the preparation and measurement of 
the NMR properties of ?7O enriched Na-Y faujasites. The main ef- 
forts during the fourth three-month period of the program continue 
to be the characterization of the '7O enriched zeolites, particularly 
X and Y zeolites, by both static and sample spinning 170 NMR. 
The main emphasis has been on obtaining NMR data with both hy- 
drated and calcined samples and simulating the static ‘70 NMR 
line. The complex 0 NMR spectrum can be simulated by two 
quadrupolar spectra, one coming from oxygen in a Si-O-Si configu- 
ration and one from oxygen in an Al-O-Si configuration. Good sim- 
ulations have been obtained for zeolite A (only Si-O-Al), dealumin- 
ated zeolite Y (mainly Si-O-Si) and zeolite Y with a Si/Al ratio of 
about 2.8. 1 figure, 1 table. 


= ae pp 35) Isolation and assignment 
of configuration of the diastereomeric trans-chloro (N,N-di- 
methy/D-phenyiglycine) (3-ethylcyclopentene) Ptsup(II) com- 
plexes. Ramaiah, P.A.; Gil-Av, E. (Weizmann Inst. of Sci- 
ence, Rehovoth (Israel). =. of Organic Chemistry). 1982. 
NTIS (US Sales Only), A09/MF AO1. File Number 
1185780018. (CONF-8210300—Summ. ). 
From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 
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985 (INIS-mf—9072, PP. 67) Preparation of some un- 
usual weawe complexes of ruthenium. Eisenstadt, A.; 
Efraty. (Weizmann Inst. of Science, Rehovoth Caraeh 
Dent” th ic Chemistry). 1982. NTIS (US Sales Only 
PC AO09, AOI. File Number 1185780018. (CONF- 
8210300—Summ.). 

From 49. _ OE NGO LRTE SMR 
Aviv, Israel (10 Oct 1982). 


986 (INIS-mf—9072, pp 75) Formation and 
of ruthenium carboxylate complexes. Rotem, M.; Shvo, Y. 
‘el Aviv Univ. (Israel). Dept. of Chemistry). 1982. NTIS 
S Sales Only), A09/MF AOl. File Number 
TI85780018. (CONF-8210300—Summ.). 
From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


(LBL—18261) Compositional, structural, _ urd 
ical studies of some hexafluoroarsenates and 
relatives. Okino, F. (Lawrence Berkeley Lab., CA (USA)). 
Sep 1984. Contract AC03-76SF00098. 143p. NTIS, PC 
A07/MF AOI; 1; GPO Dep. File Number DE85000855. 

The molar ratio F/As of the vacuum stable graphite interca- 
lation compounds has been found to be 6. X-ray absorption spectra 
in the arsenic pre-K-absorption-edge region, on vacuum stable com- 
pounds of the AsF; type indicate that the AsF.~ anion is the sole 
guest species. While the vacuum stable compounds made by this 
route are mixtures of first- and second-stage phases, those from 
AsF; + Fs route are pure first-stage compounds. Pure first-stage 
compounds can be made by the O.AsF. method. Although repeat- 
ed treatment of graphite with AsFs leads to salts with higher ar- 
senic content than a single treatment does, the failure of AsF; 
alone, to produce pure first-stage C/sub x/* AsFe™ salts, is attrib- 
uted to the lower oxidizing potential of AsF;. While the I/sub c/- 
spacing of the compounds of the type (1) and (2) before evacuation 
are ca (8.00 to 8.20) + 3.35 (m - 1) A, those of the vacuum stable 
compounds are ca. 7.60 + 3.35 (n - 1) A. The vacuum stable com- 
pounds with I/sub c/ = 7.6 A are represented by C/sub 14n/AsF¢. 
The I/sub c/-spacing indicated that the AsF.~ anions have three- 
fold sets of F ligands nestled in contiguous three-fold sets of hexa- 
gons of the graphite, the Ds/sub d/ symmetry of the AsF.~ thus 

requiring a staggering of the enclosing carbon layers, as in graphite. 
The layers, with the restriction imposed by AsFe~ nestling, are oth- 
erwise randomly stacked. The diffraction patterns of the com- 
pounds with I/sub c/ = 8.0 A have also been simulated successful- 
ly. In this model the AsF/sub x/ species are un-nestled. Addition of 
AsFs to a vacuum stable I/sub c/ = 7.6 A material generates a dif- 
ferent I/sub c/ = 8.0 A material. Removal of volatiles reverses the 
change. The specific conductivity of C/sub 14n/AsF. is compara- 
ble to that of C/sub 8n/AsF; (n = 1 to 2). Addition of fluorine to 
these compounds leads to a formation of C/sub x/AsF¢.(1 to 2)F 
materials. 


(LBL—18367) Electron oxidation of cg Bhs by 
. G.L. (Lawrence Berkeley 

1984. Contract ‘ACO3-76SFO0098. lia 

/MF AOl; 1; GPO Dep. File Number 


The fluoride-ion affinity (A/sub F~/) of phosphorus penta- 
fluoride was determined to be 100 kcal/mole from the heats of re- 
action of the Lewis bases SF, and ClO.F with PF; near room tem- 
perature. The fluoride-ion affinity of boron trifluoride was deter- 
mined to be 92 kcal/mole from the heat of reaction of ClO.F with 
BFs. The crystal structure of ClO.BF, was determined and a pre- 
cise lattice energy was calculated from this structure and used to 
determined A/sub F~/. Both PFs and BFs were found to react 
with graphite in the presence of fluorine gas to yield a variety of 
non-stoichiometric compounds. The fluoride-ion affinity of silicon 
tetrafluoride is not known, but it does not react with graphite and 
F, except at high pressures. These and previous results suggested a 
threshold in oxidizing power of intercalating species below which 
the oxidative intercalation reaction would not occur. The reduction 
of C/sub x/PF. by PFs proved that the reaction is thermodynami- 
cally controlled to some extent. The displacement of PF; in C/sub 
x/PF¢ by BFs (with a smaller A/sub F~/) suggested that two BF; 
molecules may have a larger fluoride-ion affinity than one PF; and 
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that B:F;~ may be a stable anion in graphite. Conductivity studies 
of PF/sub x/ and BF/sub y/ salts showed that a large drop in con- 
ductivity when the reaction reaches first stage is due in the most 
part to direct fluorination of carbon in graphite. 


rence Berkeley Lab., CA (USA)). 
AC03-76SF00098. 301p. NTIS, PC Al4 
Dep. File Number DE85001658. 

The complex (CsMes):Yb.OEts reduces dimeric, metal-metal 
bonded transition metal carbonyl complexes to form complexes 
which contain (CsMes)2 Yb(III) groups and transition metal carbon- 
yl anions as contact ion-pairs. The mononuclear complexes 
(CsH,R)M(CO): (M = Co, R = Me, SiMes, H; M = Rh; R = H) 
react with (CsMes):Yb.OEts to give the novel cluster compound 
[(CoMes)a YO(TII) }a[(us-OC),4Ms(CsH.R)s]. Reaction of 
(CoMes)s Yb.OEt, with 2,2’-bipyridine or 2,2’-bipyrimidine gives the 
complexes (CsMes):Yb(bipy) and [(CsMes),Ybhbipm. Phenylacety- 
lene reacts with (CsMes)2M.OEt. (M = Eu, Yb) to form the com- 
plexes (CsMes)sYbs (ji2-C identical with CPh), and (CsMes),Eus 
(ua-C identical with CPh)(THF). Some reaction chemistry of 
[(MesSi)2N} YO(OEts)» was also explored. 


A0l; 1; GPO 


990 (ORNL/TM—9062) Spark decomposition of SFs; 
toxicity of by-products. Sauers, I.; Ellis, H.W.; Christo- 
phorou, L.G.; Griffin, G.D.; Easterly, C.E. (Oak Ridge Na Na- 
tional Lab., TN (USA)). Oct 1984. ge ge AC05- 
840OR21400. 137p. NTIS, PC A07/MF A01; 1; GPO Dep. 
File Number DE85000161. 

We have detected and mass identified ionic and neutral spe- 
cies produced in spark discharges in SFe gas. The first direct identi- 
fication was made of ions originating in sparks in gases in the pres- 
suré range 10-100 kPa. We report on ionic species present in highly 
purified SF. and also in regular dielectric grade gas. The ionic spe- 
cies produced in the spark discharge appear to be strongly depend- 
ent on the inpurities in the gas. Many of the stable neutral by-prod- 
ucts which we identified in sparked SF, have been previously ob- 
served in SF. under a variety of discharge conditions. An attempt 


species produced upon the collapse of the spark 


abundant long-lived by-products are formed in a chemical reaction 
scheme based on SF, as the primary by-product and in which H,O 
plays a key role. Concentrations of many of the more abundant 
long-lived by-products were measured. While unsparked SF. is 
nontoxic, the sparked gas is cytotoxic to mammalian cells. Further- 
ee ee 
sipated in the sparked gas. We have tested many of the more abun- 
dant i identified spark by-products for cytotoxicity toward the same 
cell line under identical, controlled conditions. Although many of 
the identified by-products are toxic, we have not yet been able to 
account for the overall high degree of cytotoxicity exhibited by 
sparked SFs. 


(PSI-TR—463) Experimental and theoretical study 
of condensation in multicomponent vapors. Quarterly report 
No. 2, 15 May-14 August 1984. Frish, M.B.; Wilemski, G 
(Ph Inc., Andover, MA (USA)). 1984. 
Contract AC02-84ER 13154. 13p. NTIS, PC A02 AOl; 
1; GPO Dep. File Number D 5000843. 

This report covers work performed during the second quar- 
ter of a multi-year program to study condensation in multi-compo- 
nent vapors. Construction of the supersonic flow laser light scatter- 
ing experiment is discussed. Calculations of nucleation onset condi- 
tions were performed for the n-propanol/water system using our 
new revised classical theory of binary nucleation. Some differences 
between the results of these calculations and previous results for 
the water/methanol and water/ethanol systems are discussed. 





ee ~ 
Berkeley, California). te of the American Ceramic Socie- 
ty; 67: No. 4, 274-277(Apr 1984). 


paths when LieCOs is present, when LisCOs and eutectic are 
present, and when eutectic alone is present. 


Interreaction between ALO; and a CaO-AhLO; 
at Do.dutain L.C, oe * Schmid, H. (Materials 
and Molecular Research Di vision, Lawrence Berkeley Lab- 
oratory, Berkeley, California). eg en; of the pone Ce- 
ramic Society; 67: No. 1, 27-30Gan 1984). 

Polycrystalline and si a-alumina were reacted 
with. a eutectic CaO-AlOs melt at 1530°C. A reaction zone devel- 
ops in which a strongly textured Cag layer, as well as a Cas layer, 
forms, with a remaining layer of unreacted CaOAlOs melt. Silica, 
an impurity in the a-alumina, is rejected by the advancing Cas 
phase and accumulates as calcium aluminosilicates in channels that 
assist in the reaction as fast transport paths. Reaction mechanisms 
and welding are briefly discussed. 


994 (CEA-tr—3-260-5) Reaction between uranium tet- 
rafluoride and fluorine under Bohinc, M. (CEA 


pressure. 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 


(France)). ae 1982. Translation source information not 
available . 47p. (In French). CEN Saclay, Service de Docu- 
mentation, 91191 - Gif-sur-Yvette Cedex (France). 

Reactions in the system UF;,-F2 were studied. The reactions 
were carried out under pressure at 80° in 2 steps: 2UF,+F2—2UF; 
and 2UF; +F2—2UFe. The effects of F pressure (4 to 11 atm meas- 
ured at 22°), sp. surface area of UF, (6 m?/g and 10 m?/g), and 
presence of HF were investigated for the Ist reaction. When higher 
F pressure and/or UF, with larger surface area were used, the re- 
action rate increased. In such cases about 17 mole % UFe was 
formed besides B-UFs. The rate of the 2nd reaction is influenced by 
the presence of UFs. The reaction rate doubled at the equilibrium 
vapor pressure of UF. The Ist reaction rate increased in the pres- 
ence of HF (UF,:HF=1:2) whereas the rate of the 2nd reaction de- 
creased at the same time. In addition, thermal decomposition of 
XeFeUF; in a dynamic vacuum and in closed system was investi- 
gated. The thermal decomposition of the complex at 50 and 60° in a 
dynamic vacuum is given by the following equation: Xe- 
FeUFs—XeFe+8-UFs, whereas the decomposition in a closed 
system at 40, 50, 60 and 70° proceeds as: 2XeFsUF;—>XeFe+ 
XeF,+2UFe. The reaction in a dynamic vacuum is zero order. Its 
activation energy amounted to 30 Kcal/mole+-5% vapor. 


Brief history of industrial catalysis. Heinemann, 
eine wee og tg, CA). pp 1-41 of Catalysis: sci- 
ence and technology. Vol. 1. Anderson, J.R.; Boudart, M. 
(eds.). Berlin, Germany, F.R.; Springer-Verlag (1981). 

The use of catslytic peocesses has grown almost exponeetial- 
ly during the last few decades. This chapter reviews industrial cata- 
lytic developments, which have been commercialized during the 
last forty years. Emphasis is put on heterogeneous catalytic proc- 
esses, largely in the petroleum, petrochemical and automotive in- 
dustries, where the largest scale applications have occurred. Homo- 
geneous catalytic processes are briefly treated and polymerization 
catalysis is mentioned. 75 references, 1 figure, 10 tables. 
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996 (EUR—8497-EN) Certification of polycyclic aro- 
matic compounds. Pt. 4. Karcher, W.; Fordham, R.J.; Jacob, 
J. (Commission of the European Communities, Luxem- 
bourg. Directorate-General for Information, Market and In- 
novation). 1983. 43p. Commission of the European Commu- 
nities, Luxembourg. 

The purity of five synthesized polycyclic aromatic hydrocar- 
bons and three sulphur-containing heterocyclics was determined in 
an interlaboratory exercise, involving 12 laboratories of the EC 
member countries and one laboratory of the Commission of the Eu- 
ropean Communities. The purity analysis was carried out using in- 
dependent analytical methods (gas liquid chromatography, high- 
performance liquid chromatography and mass spectrometry). This 
report describes the certification procedure and experimental details 
of the interlaboratory analyses. 


997 (INIS-mf—9072, pp 11) a ae equilibrium 
in doubly charged benzenoid polycyclic systems. Minsky, A.; 
Rabinovitz, M. (Hebrew Univ., Jerusalem (Israel). Dept. of 
Organic Chemistry). 1982. NTIS (US Sales Only), PC A09/ 
“— File Number 1185780018. (CONF-8210300— 


From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


998 (INIS-mf—9072, pp 21) Latrunculin. A marine 
macrolide from the latrunculia ica. Kashman, 
Y.; Groweiss, A. (Tel Aviv Univ. (Israel). t. of Chemis- 
try). 1982. NTIS (US Sales Only), PC A09/MF AO1. File 
Number T185780018. (CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


999 (INIS-mf—9072, pp 26) Some properties of the 
phosphorothiolate s-oxide intermediate. Segall, Y. (Israel 
Inst. for Biological Research, Nes Ziona); Casida, J.E. (Cali- 
fornia Univ., Berkeley (USA)). 1982. NTIS (US Sales 
Only), PC A0O9/MF AOl. File Number 1185780018. 
(CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


(INIS-mf—9072, pp 32) Racemic and pseudoasym- 
en (+-) dialkyl methylphosphonates isolation and NMR 
studies. Balan, A.; Segall, Y.; Tishbee, A. (Israel Inst. for 
Biological Research, Nes Ziona). 1982. NTIS (US Sales 
Only), PC A0O9/MF AOl. File Number 1185780018. 
(CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


1001 ag pp 41) Tautomerism in dihydro- 
1,3,5-triazine systems. Weis, A.L. (Weizmann Inst. of Sci- 
ence, Rehovoth (Israel). Dept. of Organic Chemistry). 1982. 
NTIS (US Sales Only), PC A09/MF AOl. File Number 
1185780018. (CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


1002 (INIS-mf—9072, pp 46) Dynamic NMR investiga- 
tion of the tautomerism in dihydropyrimidines. Weis, A.L.; 
Porat, Z. (Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Organic Chemistry). 1982. NTIS (US Sales Only), 
PC AO9/MF AOl. File Number 1185780018. (CONF- 
8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 
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1003 (INIS-mf—9072, pp 56) Synthesis and crystal 
structure of 2,4-diaza-6,7-benzo-8-oxabicyclo[3.3. 1}-sonanes. 
Weis, A.L.; Frolow, F.; Bernstein, M.; Fahima, J. (Weiz 
mann Inst. of Science, Rehovoth (Israel)). 1982. NTIS (US 
Sales Only), PC A09/MF A0Ol1. File Number T185780018. 
(CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


(INIS-mf—9072, pp 59) Reductive elimination of 
xygen function with palladium(o). Applications in 
withanolides interconversions. Keinan, E.; Sahai, M. (Weiz- 
mann Inst. of Science, Rehovoth (Israel). Dept. of Organic 
Chemistry); Kirson, I. (Hebrew Univ., Rehovoth (Israel). 
Faculty of Agriculture). 1982. NTIS (US Sales Only), PC 
A09/MF AO1. File Number TI85780018. (CONF-8210300— 
Summ.). 
From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


1005 Kinetics of volatilization of hydrogen bonding spe- 
cies; comparison of experimental and calculated frequency 
factors for n-acetyl-(l-alanine) methyl esters. Williams, B.W.; 
Beuhler, R.J. (Brookhaven National Lab., Upton, NY). 
Chemical Physics Letters; 94: No. 1, 126-128(7 Jan 1983). 

Observed relative frequency factors for the volatilization of 
N-acetyl-(l-alanine) methyl esters are compared with those calculat- 
ed on the basis of a high-pressure unimolecular rate constant de- 
rived by Schlag for multiple critical oscillators. The comparison 
suggests that this model for unimolecular reactions gives a good 
qualitative picture of the kinetics of volatilization of thermally 
labile, hydrogen-bonded species. 


4005 Photochemistry 


1006 (CONF-8410160—1) Resonantly enhanced multi- 
photon ionization of molecules. Dehmer, J.L.; Dehmer, P.M.; 
Pratt, S.T. (Argonne National Lab., IL (USA)). 1984. Con- 
tract W-31-109-ENG-38. 3p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85000585. 

From DOE workshop on advanced laser technology for 
chemical measurements; Upton, NY, USA (23 Oct 1984). 

During the past two years, attention was focused on single- 
color and multicolor multiphoton processes in diatomic molecules 
(He, Nz). Products of photodissociation reactions were also studied. 
(DLC) 


1007 (LBL—18452) Enhanced spectroscopy and photo- 
chemistry of molecules adsorbed on metal surfaces. Goncher, 
G.M. (Lawrence Berkeley Lab., CA (USA)). Sep 1984. 
Contract AC03-76SF00098. 229p. NTIS, PC Al1/MF AOI; 
GPO a File Number DE85000618. 


} aaend enhancement on silver single crystals roughened by 
ion bombardment in ultrahigh vacuum is correlated with the ap- 
pearance of particular types of surface topography on the crystals. 
The surfaces that produce maximum enhancement contain surface 
roughness features on two size scales, one of 400 A dia and the 
other of 2000 A dia. Raman enhancement is greatest for incident 
wavelengths near 500 nm, in good agreement with the resonance 
wavelength predictions of electrodynamic theory. The distance de- 
pendance of the enhancement indicates that enhancement of surface 
fields accounts for a factor of 100 of the total observed enhance- 
ment of 1000 for an adsorbed monolayer; the remaining enhance- 
ment is due to a mechanism involving surface interactions that 
occur for only the first layer of molecules. Resonant photodecom- 
position was observed of a variety of aromatic molecules on these 
rough surfaces. A continuous ion laser source was used to produce 
graphitic carbon on the surface, monitored by Raman spectroscopy 
at the 1580 cm~! band of surface carbon. Laser power dependence 
studies of the fragmentation rate for several molecules at 406.7 nm 
indicate that the initial absorption step is a two-photon procss, and 
energetic considerations imply that this is the case for other mole- 
cules observed to undergo photofragmentation. The only exception 
to this is benzaldehyde at 350.7 nm excitation. Distance dependence 
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studies of the fragmentation rate using an inert spacer layer of mol- 
ecules show a maximum decomposition rate for pyridine 15 to 20 A 
from the surface, indicating that energy transfer from molecules to 
the metal surface competes with enhanced excitation near the sur- 
face. Pulsed laser studies indicate that surface ionization at the low 
intensities used for photodecomposition is unlikely. 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 400600363 


ee ger pp 130) Linear energy transfer ef- 
pond in the radiolysis of polymers main-chain degradation of 
re Day yeas late. Schnabel, W.; Klaumuenzer, S.; So- 
tobayashi, H.; Asmussen, F.; Tabata, Y. 1984. NTIS (US 
Sales Only), PC A08/MF AOI. File Number T184752248. 
In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


Lay ey pp 61) Chemical reactions of un- 
stable compounds with metal-carbon bonds in aqueous solu- 
tions. Meyerstein, D. (Ben-Gurion Univ. of the Negev, Be- 
ersheba (Israel); Israel Atomic Energy Commission, Beer- 
sheba. Nuclear Research Center-Negev). 1982. NTIS (US 
Sales Only), PC A09/MF AO1. File Number T185780018. 
(CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


1010 (INIS-mf—9072, pp = Reactions of iron(II) pro- 
toporphyrin with free radicals. A pulse radiolytic study. 
Sorek, Y.; Cohen, H.; Meyerstein, D. (Israel Atomic 
Energy Commission, Nuclear Research Center- 
Negev; Ben-Gurion Univ. of the Negev, Beersheba (Israel)). 
1982. NTIS (US Sales Only), A09/MF AO1. File 
Number T185780018. (CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


(INIS-mf—9072, pp 73) Effect of methylation on 
clotetradecane nickel) in 


aqueous 

Meyerstein, D. (Israel i ‘gy Commission, Beer- 
sheba. Nuclear Research Center-Negev; Ben-Gurion Univ. 
of the Negev, Beersheba (Israel)). Tos. NTIS (US Sales 


Only), PC AO9/MF AOl. File Number 1185780018. 
(CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


4007 Radiochemistry And Nuclear Chemistry 
REFER ALSO TO CITATION(S) 400700232, 292 


Se ee ae ae 


Auger electron spectroscopy ; 
Klewe-Nebenius, H.; Kirch, G.; Pfennig, G.; 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Radiochemie). Mar 1984. 68p. NTIS (US 
Sales Only), PC A04/MF AO1. File Number 15E84752127, 
The adsorption of methyl iodide as well as of molecular 
iodine on uranium metal and on uranium dioxide has been studied 
at 25°C. Surfaces of the substrates were cleaned and characterized 
before and after exposure using X-ray photoelectron (XPS) and X- 
ray and electron induced Auger electron (AES) spectroscopy. Ex- 
posures amounted up to 1500 L CHsI on uranium metal, 1000 L 
CHsI on UOz, 100 L I; on uranium metal, and 75 L I: on UO, (1 L 
= 1 Langmuir = 10~* torr x sec). From the measured binding en- 
ergies, Auger parameters, and intensity ratios for substrate and ad- 
sorbate constituents we deduced that for both CHsI and Ip on ura- 
nium metal a uranium iodide, Uls, is formed. The adsorption of 
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CHsI on U-metal is in addition accompanied by the formation of a 
carbide-type carbon, UC. Thus, in both cases a dissociative (adsorp- 
tion/reaction) process is observed. For adsorption of CHsI on UO: 
the experimental findings indicate a dissociative process, too, 
though the species formed could not be identified. In contrast, Is 
adsorption on UO, appears to have non-dissociative character. 
Saturation coverages for CHsI were found to be approx.= 2 L on 
U-metal and approx.= 5 L on UOn, for i, approx.= 40 L on U- 
metal and 10-15 L on UOk:. Variations in the iodine Auger kinetic 
energy and in the Auger parameter are interpreted in light of extra 
atomic relaxation processes. 


(MLM—3193) Production of HD gas by con- 
trolled reaction of LiAID, and HO. Baker, R.W. (Monsanto 


Research Corp., Miamisburg, OH (USA). Mound). 9 Oct 
1984. Contract AC04-76D oo PC A02/MF 
A01; GPO Dep. File Number DE8 


HD gas of approximately 98% purity has been produced by 
the controlled reaction of lithium tetradeuteridoaluminate, LiAID., 
and water using a vacuum/gas rack system. 
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REFER ALSO TO CITATION(S) 4200001023 


4201 General Engineering 


peepee pel High resolution computed to- 


mography for modeling and 
nier, M.W.; Dye, D.M.; 
W.A. NA (Waskingson ingion Univ, St. Louis MO (isa). 
niv., juis, 
ward Mallinckrodt Inst. of Radiolo ; McDonnell Doug- 
las Automation Co., St. Louis, MO (USA); Siemens Medical 
mca Pes Iselin, NJ (USA); National Aeronautics and 
a Cocoa Beach, FL — John F. 
ys Center; Ar, Tetlonal Lake IL (USA)). 
= 138k tract W-31-109-ENG-38. 7p. NTIS, PC A02/ 

A01; 1; GPO Dep. File Number DE85000085. 

From Topical meeting on industrial applications of comput- 
ed tomography and NMR imaging; Hecla Island, Manitoba, Canada 
(13 Aug 1984). 

Input of solid objects to a CAD/CAM system has been ac- 
complished using serial sections and 3-D surface reconstructions ob- 
tained with an unmodified medical CT scanner. 


1015 (HEDL—7471) Quality of scientific and engineer- 
8 tee ee 

» Richland, WA (USA)). Jul 1984. Contract AC06- 
76FFO2170. oo sg PC A03/MF A01; GPO Dep. File 
Number DE8 94, 

Quality is a subject receiving much attention today within 
industry and government agencies. This attention focuses basically 
on the quality of products, which are the outputs of work activities. 
A primary product of research and development is data, the quality 
of which should be of concern to both users and the scientists and 
engineers producing data. The literature offers only bits and pieces 
of information on the nature of quality as applied to data. Five 
characteristics of quality data were developed by refining and ex- 
panding several concepts found in the literature. These characteris- 
tics are Validity, Integrity, Reliability, Preservation, and Retrieva- 
bility and they collectively define quality as it relates to data. The 
practices commonly used in research and development to assure 
quality of data are discussed and related to the five characteristics. 
This relationship between laboratory practices and the characteris- 
tics of quality is a basis for assessing the quality of data. 
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REFER ALSO TO CITATION(S) 420200295, 296, eo 528, 560, 1121, 1599, 
1600, 1601, 1607, 1654, 1655, 1661, 1662, 1663, 1664, 


1016 a New developments in robotics: 
the Robots 8 Conference and Exposition . Fureigh, M.L.; 
Peron ate E.M.; Clark, M.D.; Lembke, J. R. (Allied Bendix 
Aerospace, Kansas City, MO (USA)). Oct 1984. Contract 
AC04-76DP00613. 35p. (CONF-8406126—4). NTIS, PC 
A03/MF A01; GPO cen File Number DE85000263. 
From Robots 8 conference; — MI, USA (4 Jun 1984). 
The Robots 8 Conference and Exposition was held in 
Detroit's Cobo Hall June 3 through June 7, 1984. This annual con- 
ference and exhibition provides a unique means of surveying the 
progress of nearly all the important vendors of robots and robot- 
related equipment. The technical sessions present the results of re- 
search by many industrial and university groups and provide insight 


(BMFT-FB-T—84-105) Development of special 
drilling tools and drilling equipments to penetrate unconsoli- 
dated overburden of mineral deposits - construction of a light 
drilling machine. Hunsdorfer, E. ee oe fuer 
Forschung bom Technologie, Bonn (Germany, F.R.); Saar: 
berg-In fuer Rohstoff-, Energie- und In- 

enn oH H., Saarbruecken (Germany, F.R.)). Jun 
984. 113p. da German). NTIS (US Sales Only), PC A06/ 
MF A0O1. File Number DE84752212. 

The wire-line with integrated percussion device and leading 
inner tube shoe has been designed to suit for core sampling in plas- 
tic rocks. The rotary percussion method with double core barrel 
and down-the-hole hammer resulted in core recoveries of nearly 
100% in very hard and unconsolidated rocks (granite, gneiss) at 
drilling speeds between 6 and 17 cm.min™*. Three drilling diameters 
have been tested, i.e. diameter 95 mm, diameter 121 mm and diame- 
ter 146 mm, and the respective drag bits have been designed in 
three versions. The study on the down-the-hole hammer driven by 
slush-fluid opens new prospects of energy conversion. The MAT 
construction of the prospect drilling machine NB-300 ranks among 
the most modern and efficient ones, due to its installed number of 
revolutions of 0-1,200 r.p.m.~}, its obtainable maximum torque of 
415 kpm, and a propulsive capacity of 30 kW. 29 references, 54 fig- 
ures, 10 tables. 


1018 (BMFT-FB-T—84-135) Study for developing an ul- 
trasonic-Doppler-flowmeter. Biermans, M.; Bregman, R. 
undesministerium fuer Forschung und Technologie, Bonn 
Germany, F.R.)). Jun 1984. 72p. (In German). S (US 
Sales Only), PC A04/MF A0O1. File Number DE84752222. 
A study was performed on the system parameters for ultra 
sonic Doppler flowmeters. A flowmeters was built according to the 
results found. This study was made to develop a low budget flow- 
meter for applications new to our firm, US Doppler suits this pur- 
pose. Through literature study and our own research the zero- 
crossing detector was left and a Phase Locked Loop was used to 
find the correct Doppler shift. Tests in our Laboratory as well as 
the field proved our efforts to be successful although very often in- 
sufficient reflectors exist in the liquids. Accuracy is +-2% resp. +- 
5%; reproducibility +-0,5%. 


1019 (BMFT-FB-T—84-136) Magnetic inductive flow- 

meter for low-conducting fluids. Hofmann, F.; Kuerten, R.; 

van der Pol, R. (Bundesministerium fuer Forschung und 

i F.R.); Krohne (Ludwig) 

ug (Germany, F.R.)). Jun 1984. 68p. 

and NTIS (US Sales Only), PC A04/MF AOL. File 
Number DE84752223. 

A literature study on magnetic-inductive flowmeters for low 

conducting liquids was carried out and a special flowhead for this 

application has been constructed. The measurement on the primary 
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ins, K.E.; W.B. (Brookhaven National Lab. 
Upton, NY CUSA)). 1984. Contract AC02-76CH00016. Sp. 
(CONF-840937—13). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE85001237. 
From Applied superconductivity conference; San Diego, 
A OS ae 
fective filament size has been determined for a number 
ctinsanan eeae eae aia neees 
is much larger than the nominal filament size. For the smallest fila- 
ments (~ 1 micron) the effective size can be as much as a factor of 
forty times the nominal size. Samples made by the internal tin, 
bronze route, and jelly roll methods have been examined with fila- 
ments in the range one to ten microns. Rate dependent magnetiza- 
tion and flux jumping have been observed in some cases. NbTi 
composites ranging in filament size from nine to two hundred mi- 
crons and with copper to super-conductor ratios between 1.6:1 and 
7:1 have been examined in the same apparatus. Low field flux 
jumping was only observed in conductors with very large filaments 
and relatively little stabilizing copper. 9 references, 6 figures, 3 
tables. 


1021 (CONF-831217—, wape ee ay for an all- 
purpose transport, storage, disposal cask for spent nucle- 
ar fuel management. Hoskins, R.E. (Tennessee Valley Au- 
thority, Chattanooga). Feb 1984. NTIS, PC A19/MF A011. 
File Number T184009395. 

From 5. civilian radioactive waste’ management information 
meeting; Washington, DC, USA (12 Dec 1983 

is Tete Velie 4 cee tai de eins oe 
tems approach to overall integration of spent fuel management with 
respect to onsite storage and disposal is essential. Their studies 
show that development of an integrated dry cask system suitable 
for onsite storage, transportation, monitored retrievable offsite stor- 
age, and perhaps use as a disposal container in a geologic reposi- 
tory offers the potential of the lowest overall economic, environ- 
mental, and social cost related to spent fuel management. 5 figures, 
4 tables. 


1022 (DOE/ER/10778—T1) Chaotic dynamics in feed- 
back control systems. Final report, October 1, 1980-Decem- 
ber 31, 1982. Baillieul, J.; Brockett, R.W. (Scientific Sys- 
tems, Inc., Cambridge, MA (USA)). 1982. Contract ACO0S5- 
80ER 10778. 47p. S, PC A03/MF A01; GPO Dep. File 
Number DE85002185. 

This report describes research and development of a mathe- 
matical theory of chaotic instabilities which have been observed in 
feedback models arising in various engineering applications such as 
the design of control circuits for switched mode power conversion 
equipment. The instabilities are chaotic in the sense that the dynam- 
ical systems involved display highly irregular trajectories which, 
while they remain bounded, do not approach any limiting values or 
easily discernible limit cycles. Two research papers comprise the 
report. The first of these treats discrete time multivariable feedback 
systems. Frequency domain conditions are given which provide a 
rather precise characterization of systems displaying chaotic insta- 
bilities. Moreover, conditions are stated under which the motions of 
a certain (one dimensional) subclass of these systems may be char- 
acterized statistically. The second paper treats chaotic instabilities 
in continuous time models. Historically the theory in this area has 
been much less well developed, and special features of the research 
described in this report include the development of a model: (1) 
which seems to possess key qualitative features in common with 
some classical differential equations models (e.g., the Lorenz 
model); (2) which displays chaos in numerical simulations; and yet 
(3) has a very simple (piecewise linear) structure which lends itself 
to detailed analysis. 
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1023 (EPRI-EL—3601-Vol.1) Development of 
jet concrete-cutting system. Volume 1. Ms MeDeeaile 
Final report. Reichman, J.M.; Hashish, M. 
(Flow Industries, Inc., Kent, tee ir Sep 198. 4p. 49p. 
Research Reports Center, P.O. Box 504! 
94303 $10.00. File Number T185920065. 

This report summarizes the work done by Flow Industries 
Inc. (FLOW) under research contract RP7860-1. The overall objec- 
tive of this project was to design, fabricate, and test a self-mobile 
concrete cutting system for use in utility trenching operations. This 
volume of the final report covers the original work on high pres- 
sure waterjet technology and includes the test data and approach 
towards the design of the test vehicle. Several hardware 
tests were done along with a myriad of cutting tests in order to de- 
velop a cutting theory and establish jet and nozzle parameters for 
effective substrate cutting. This is Voluem 1 of a three-volume set 
of reports. Volume 2 covers abrasive waterjet tests and design cri- 
teria at medium water pressures, and Volume 3 covers the field 
demonstration of the finalized cutting vehicle. 


; Mc 
— (Flow Industries, Inc., ken WA (USA)). Sep : 
. Research Center, P.O. Box 50490, Palo Alto, 
"94303 $11.50. File Number T185920066. 
This report represents all testing and analysis of abrasive wa- 
ee ee ee 
research contract RP7860-1. Prior work, described in 
Volume 1, emphasized pure 


pressures 

cedures chnaeeemmmeeeaaataimesmmeeds. 
contained pavement cutter for the underground utilities industries. 
Through use of abrasive sands and 35,000 psi water superior cutting 
of concrete and other hard materials was done. This report, which 
is Volume 2 of a three-volume final report, describes all of the vari- 
ations on nozzle designs and tests necessary to the success of the 
prototype pavement cutter. Volume 3 covers this pavement cutter’s 
field demonstration and its effective cutting performance in Seattle, 
Washington. 


jet 
report. M.C.; Reic! J. 
M. (Flow Industries, Inc., Kent, WA (USA)). Sep 
oA ap Research Reports Center, Box 50490, Palo Alto, 
CA 94303 $8.50. File Number T185920067. 

A high-pressure, abrasive water-jet system that removes 
road-grade pavement offers utilities a financially attractive way of 
reducing the installation costs of underground cables. This system, 
mounted on a vehicular power supply and street tested, demonstrat- 
ed that it can economically and quietly achieve cutting depths of 
up to 8 in. 


1026 (INIS-BR—146) Fabrication of plate for —— 
applications by USIMINAS (Usinas Siderurgicas de Minas 
Some S/A). Andrade, S.L. de; Miyashita, T. ya nn 
(Brazil). Dept. de Metalurgia e Inspecao); Hanan, 
t Pus AS, Belo Horizonte (Brazil). Assessoria de As- 
sistencia Tecnica). (USIMINAS, I 
Inspecao; US 


Fre gg tel e Belo 

Assessoria de Assistencia Tecnica). 1982. << 

Portugues) (CONF-8210153—3). NTIS (US Sales y), 
AO0l. File Number DE85780036 

From 1. of technology and utilization of Brazilian 
steels; Rio de Janeiro, pe (13 Oct 1982). 

Some aspects of the development of plate for applications in 
off-shore platforms, hydroelectric and nuclear industry, pressure 
vessels, heavy equipment and linepipe, have been discussed. Also 
dealt with are materials with special charateristics such as through- 
thickness ductility, tensile and impact properties after stress relief 
and ageing heat treatments, low temperature impact properties to- 
gether with guaranteed ultrasonic quality that have been developed 
by USIMINAS in recent years. 
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A SS a IMPAC2-JR: a ———_ 


to analyze impact response of shipping 
nine. Takeshi; Nakazato, Chikara. me atomic 
Energy Research Inst., Tokyo), Feb 1983. Ja 
nese). NTIS no — Only), PC A04, Aol. ile 
Number DE847035: 

The report is Cialis for using a computer program, 
een See 
ping containers. Descriptions are the mathematical mod lel, method 
of analysis, structures of the program and the input and output vari- 
Se er eee magnate arm 

sional, lumped-mass and nonlinear spring model. The solution pro- 
cedure uses an iterative technique for determining the displacement, 
velocity, acceleration and stress of the masses at the end of each 
time step. IMPAC2-JR is a revised version of IMPAC2, which was 
developed by LASL. In IMPAC2-JR, SI dimension is used and 
graphical output is available. 


ml (JAERI-M—83-010) SHOCK-JR: a computer pro- 

to analyze impact response of shipping container. Iku- 

ly Takeshi; Nakazato, Chikara; Shimoda, Osamu; 

Uchino, Mamoru. (Japan Atomic Energy Research Inst., 

Tokyo). Feb 1983. 52p. (In Japanese). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE84703590. 

The report is provided for using a computer program, 
SHOCK-JR, which is used to analyze the impact response of ship- 
ping containers. Descriptions are the mathematical model, method 
of analysis, structures of the program and the input and output vari- 
ables. The program solves the equations of motion for a one-dimen- 
sional, lumped mass and nonlinear spring model. The solution pro- 
cedure uses Runge-Kutta-Gill and Newmark-8 methods. SHOCK- 
JR is a revised version of SHOCK, which was developed by 
ORNL. In SHOCK-JR, SI dimension is used and graphical output 
is available. 


1029 (LA—10219-MS) High-field dipoles for future ac- 
celerators. Wipf, S.L. (Los Alamos National Lab., NM 
(USA)). Sep 1984. Contract W-7405-ENG-36. 47p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE85002315. 
This report presents the concept for building superconduct- 
ing accelerator dipoles with record high fields. Economic consider- 
ations favor the highest possible current density in the windings. 
Further discussion indicates that there is an optimal range of pin- 
ning strength for a superconducting material and that it is not likely 
for multifilamentary conductors to ever equal the potential per- 
formance of tape conductors. A dipole design with a tape-wound, 
inner high-field winding is suggested. Methods are detailed to avoid 
ion caused by flux jumps and to overcome problems with 
the dipole ends. Concerns for force support structure and field pre- 
cision are also addressed. An R and D program leading to a proto- 
type 11-T dipole is outlined. Past and future importance of super- 
conductivity to high-energy physics is evident from a short histori- 
cal survey. Successful dipoles in the 10- to 20-T range will allow 
interesting options for upgrading present largest accelerators. 


1030 (LA-UR—84-1477) —_ of compact heat ex- 
changer performance. Sarangi, S.; Barclay, J.A. (Los Alamos 
National Lab., NM (USA)). 1984. Contract W-7405-ENG- 
36. 26p. (CONF- 841201—8). NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE84012624. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

Many cryogenic heat exchangers employ high-conductance 
metallic screens or perforated plates separated by insulating spacers 
normal to the fluid flow direction. The former insures a high rate 
of heat transfer between the fluid streams while the latter reduces 
longitudinal conduction. Packed-bed regenerators employing wire 
screens, perforated plates, or granular particles also have a similar 
structure. In these exchangers, any individual plate or particle has 
very high thermal conductivity and is essentially at a single temper- 
ature. As a result, the temperature profile along the length consists 
of many steps, rather than a single continuous curve. Conventional 
analysis based on a continuous temperature profile tends to overes- 
timate the efficiency of these exchangers. Axial conduction down 
the bed, caused by finite contact or spacer resistance, further re- 
duces the effectiveness. The ineffectiveness due to axial conduction 
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adds to that due to finite number of plates and finite heat transfer 
coefficient. A closed form expression is derived for the efficiency 
of a compact heat exchanger with given design N/sub tu/ where 
the exchanger consists of layers of metallic screens, plates, or parti- 
cle layers. It is observed that the effect of discrete temperature pro- 
file becomes significant when the per stage design N/sub tu/ ex- 
ceeds about 0.5. 


1031 (UCID—20148) Performance of the 10 KSI 
Wilson valve breech. Honodel, C.A. (Lawrence Livermore 
National Lab., CA (USA)). 15 Aug 1984. Contract W-7405- 
ENG-48. 17p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85000258. 

A sliding valve has been developed for use in a compressed 
helium breech for use on the LLNL 100 mm single stage gun tube. 
A new 10 KSI wraparound design incorporating the use of this 
Wilson sliding valve has been tested and the results of some of 
those tests and a description of the breech operation are reported. 


1032 (UCRL—15614) Identification of emerging design- 
er needs and high payoff CAE tools. Nevill, G.E. Jr.; Patter- 
son, R.W.; Adams, L.T. Jr. (Florida Univ., Gainesville 
(USA). Coll. of Engineering). Mar 1984. Contract W-7405- 
ENG-48. 65p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85000755. 

CAE tools clearly offer the potential for dramatic enhance- 
ment of human performance. In the near term, principal CAE pay- 
offs will come from further improvements in existing tools, based 
on continuing rapid computer hardware performance/cost improve- 
ments, from wider availability of tools, from new tools such as 3D 
solid modeling and voice I/O, and from networking and shared 
data bases to provide integration of the entire engineering endeav- 
or. In the longe term, a new generation of intelligent CAE tools is 
expected, based on results emerging from the field of Artificial In- 
telligence. These intelligent CAE tools will, in the next decade, 
focus around the concept of the Expert System in which human 
expert knowledge is acquired, organized, and made available to 
others. These new tools will also begin to change in a fundamental 
way the relations between computers and humans, and as they in- 
creasingly become colleagues and members of project teams, they 
may fundamentally change the relations between the people them- 
selves. Therein lies the promise and the danger. 


1033 (UCRL—90775) Numerical simulations of liquid 
propellant combustion instability: onset and growth. Bucking- 
ham, A.C. (Lawrence Livermore National Lab., CA 
(USA)). Sep 1984. Contract W-7405-ENG-48. 12p. (CONF- 
8410155—1). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE85000743. 

From 3. international gun propellant symposium; Dover, NJ, 
USA (29 Oct 1984). 

This work describes the onset and evolution of instabilities 
initiated at a liquid phase (reactant) gas phase (product) interface 
which is considered initially wrinkled by a prescribed surface per- 
turbation. Combustion generates the vapor product region, raises its 
pressure, and accelerates it into the liquid fuel region, initiating 
Rayleigh-Taylor instabilities. The original Rayleigh-Taylor inter- 
face instabilities and subsequent, parasitic Kelvin-Helmholtz insta- 
bilities are investigated during their growth over a range of ideal- 
ized initial conditions representative of liquid propellant driven gun 
combustion. Phase change and interphase heat and mass transfer are 
neglected in this study, so that combustion energy release is simu- 
lated solely by pressure rise in the gas phase. This permits a de- 
tailed study of the hydrodynamic instability growth at the fuel/gas 
interface through use of a Lagrangian center-of-mass formalism. 
The variable density field is thereby traced explicitly in space and 
time following the moving Lagrange contours. The bands of nearly 
constant density bounded by two successive Lagrange lines are 
however, Eulerian representations with the spanwise velocity distri- 
bution defined on a fixed grid of spatial solution points. The corre- 
sponding solution is determined by use of a fast Fourier transform 
collocation procedure. The dimensionless Atwood Number, charac- 
terizing the liquid/vapor interface density ratio; the perturbation 
amplitude to wavelength ratio; and the instability amplitude growth 
rate to pressure growth rate (energy release rate) as well as injec- 
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tion velocity and interphase slip velocity receive special attention in 
these investigations. 


4203 Lasers 


1034 (UCRL—15561-Vol.2) Improved solid-state laser 

ee ee ee eee ee 

ebruary 10, 1984, Bver, R.L. (Stanford Univ., CA (USA). 

Dept ye Applied Physics). Mar 1984. Contract W-7405- 

G-48. 69p. NTIS, PC A04/MF A0l; 1; GPO Dep. File 
Number 1DE85000759. 

We have extended the slab geometry laser concept to in- 
creasingly larger slab glass systems and crystalline laser materials. 
Conduction cooling through a thin static gas layer has been demon- 
strated for glass and crystalline materials. CW laser oscillation was 
obtained in Nd:GGG demonstrating that the slab technique allows 
high average power operation in materials with large dn/dT. We 
made the first demonstration of optical parametric oscillation in a 
chalcopyrite crystal using AgGaSz. We have completed the design 
and construction of a single crystal fiber growth machine. Fibers of 
sapphire, ruby, lithium niobate, and Nd:YAG have been grown. We 
are preparing to grow other laser materials as single crystal fibers. 


1035 (UCRL—15630-1) KMSF x-ray laser experiments. 
Task No. 1. Final report. Charatis, G. (KMS Fusion, Inc., 
Ann Arbor, MI (USA)). 1984. Contract W-7405-ENG-48. 
110p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85001002. 

This report summarizes work done at KMS Fusion, Inc. in 
support of the x-ray laser experimental program at Lawrence 
Livermore National Laboratory. This report catalogues the laser- 
target experiments that were performed, and briefly describes the 
major conclusions. The bulk of the original data has been reviewed 
by LLNL technical staff; much of it has been transferred for analy- 
sis at LLNL. Consequently, this report does not include a detailed 
presentation of the data. 


1036 (UCRL—15630-2) KMSF x-ray laser experiments. 
Task No. 2. Final report. Charatis, G. (KMS Fusion, Inc., 
Ann Arbor, MI (USA)). Jul 1984. Contract W-7405-ENG- 
48. 8p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85000291. 

This report summarizes work done at KMS Fusion, Inc. in 
support of the x-ray laser experimental program at Lawrence 
Livermore National Laboratory. It follows an earlier report of 
Task No. 1 of the subject purchase order. As in that report, most of 
the original data has been reviewed by the LLNL technical staff, 
with much of it transferred to LLNL for analysis. Consequently, 
this report does not include a detailed presentation of the data. 


1037 (UCRL—15631) Semicontinuous melting of phos- 
phate laser glasses: Phase I. Sapak, D.L; Marker, A.; Cook, 
L.M. (Lawrence Livermore National Lab., CA (USA)). 6 
Feb 1984. Contract W-7405-ENG-48. 47p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE85001059. 

The feasibility of melting a phosphate laser glass and the 
design of a semicontinuous melter were studied. This document 
consists of four project reports on Phase I, for the dates February 
6, March 6, April 12, and May 29, 1984. (DLC) 


1038 Status and perspectives of the FEL experiment at 
Brookhaven. Luccio, A. (Brookhaven National Lab., Upton, 
NY). pp 153-179 of Free-electron generators of coherent ra- 
diation. Volume 8. Reading, MA, USA; Addison-Wesley 
Publishing Company (1982). (CONF-8 106145—). 

From 1981 workshop on free electron lasers; Sun Valley, 
ID, USA (22 Jun 1981). 

Attention is given to a free electron laser (FEL) experiment, 
which has the objective to prove the feasibility of a storage ring- 
FEL system in the ultraviolet, both in the amplifier and the oscilla- 
tor mode. The electron beam will be passed through a transverse 
undulator together with a laser beam. Head-on collisions of photons 
and electrons in the FEL will produce high-energy Compton 
backscattered photons which can be employed for performing pho- 
tonuclear physics studies. Attention is given to the general features 


42 ENG EERING 
4203 Lasers 


of the experiment, the operation of a FEL oscillator with three 
electron bunches and an optical cavity whose length equals the dis- 
tance between bunches, the cavity for the oscillator, and the optics 
for the amplifier. 9 references. 


Theory of a free-electron laser with gain expan- 
sion. Kroll, N.M. (California Univ., La Jolla). pp 281-313 of 
Sapeeaegrens xt comes eae Sane & 

- le 
(1982). (CONF-8106145—). ‘ _ 

From 1981 workshop on free electron lasers; Sun Valley, 
ID, USA (22 Jun 1981). 

Smith et al. (1979) have proposed the use of a free electron 
laser (FEL) to reduce the dependence of the gain of the laser to 
variations in electron energy. Kroll et al. (1981) have studied in 
detail the behavior of the simplest example of such a device, one 
with uniform properties in the axial direction. Their treatment 
makes possible a discussion of most features of the operation by 
means of analytic approximations and in combination with numeri- 
cal results provides a reasonably comprehensive overall physical 
picture. The present investigation has the objective to review the 
considered developments, giving particular attention to the most 
recent results. Attention is given to the transverse gradient wiggler 
without optical field, equations of motion for FEL operation, ex- 
traction saturation in the small signal region, and the high intensity 
regime. 11 references. 


1040 Note on the Madey gain-spread theorem. Kroll, 
N.M. (California Univ., La Jolla). pp 315-323 of Free-elec- 
tron generators of coherent radiation. Volume 8. Readin; 
MA, USA; Addison-Wesley Publishing Company (1982). 
(CONF-8106145—). 

From 1981 workshop on free electron lasers; Sun Valley, 
ID, USA (22 Jun 1981). 

Madey (1979) has proved an important theorem which, in 
the small signal limit, relates the time averaged energy change ex- 
perienced by an electron as it passes through the interaction region 
of a free electron laser (FEL) to the time averaged energy spread 
which it acquires. The theorem is important because the left hand 
side of the provided relation is directly to laser gain while the right 
hand side is directly related both to the mean energy spread in- 
duced in the electron distribution by the amplification process and 
to the spontaneous emission of the electrons. It is also useful be- 
cause explicit computation of the right hand side for a specific con- 
figuration is simpler than computing the left hand side. The present 
investigation has the objective to show that the relation holds ex- 
actly, and under more general conditions than considered before. It 
is pointed out that the theorem applies also to harmonic amplifica- 
tion processes. 


1041 Millimeter-wave generation by a single-pass, 
Compton-regime, variable-parameter free-electron laser. Pros- 
nitz, D.; Sessler, A.M. (California Univ., Livermore). pp 


651-669 of Free-electron tors of coherent radiation. 
Volume 9. Reading, MA, USA; Addison-Wesley Publishing 
Company (1982). (CONF-8106145—). Contract W-7405- 
ENG-48. 


From 1981 workshop on free electron lasers; Sun Valley, 
ID, USA (22 Jun 1981). 

A one-dimensional simulation code (500 particles) has been 
employed to investigate theoretically the generation of 3-mm waves 
(100-GHz) by a single-pass, tapered-wiggler, free-electron laser op- 
erating in the Compton regime. It is shown that a rather low-enery 
beam (1.5 MeV) of modest current density (50 A/sq cm) can be 
made to produce considerable radiation intensity (30 MW/sq cm) 
with a conversion efficiency of 40 percent. In order to satisfy syn- 
chronization conditions, the beam must, however, have a radius of 
less than 1.5 mm. Alternatively, a beam of higher energy (4 MeV) 
and greater current density (500 A/sq cm), but a radius of less than 
8 mm, can be made to produce 1 GW/sq cm and to have a conver- 
sion efficiency of about 50 percent. 12 references. 





side-band instabilities in 


in a free-elec- 


9. Reading, o ; Addison-Wesley Publishing 
pa (1982). (CONF-8106145—). Contract AMO3- 


7 i 

From 1981 workshop on free electron lasers; Sun Valley, 
ID, USA (22 Jun 1981). 

The efficiency of a a free electron laser is intrinsically limited 


process is ultimately terminated by the generation of side band in- 
stabilities due to the interaction of the trapped electrons and the 
signal wave. The side band instability will play an important part in 
determining the maximum output power which can be obtained 
from a FEL. It is also shown that a considerable improvement in 
a Gres ne SS eens ee 
strength and the turn-on time of the dc electric field. 9 references. 


Measurements of the stimulated Cerenkov interac- 
optical wavelengths. Pantell, R.H.; Piestrup, M.A.; 
Kimura, W.D.; Wang, D.Y.; Fauchet, AM.; ffer, 
J.A. (Stanford Univ., CA). pp 961-984 of poee-lewuce TN 
erators of coherent. radiation. Volume 9. 
USA; Addison-Wesley Publishing aay a 
SS ae Cianeniot ATOS TOERT 
From 1 workshop on free electron lasers; Sun Valley, 
ID, USA @21 a 1981). 
ber of techniques exist for obtaining an energy ¢x- 
radiation. 


of the free electron laser (FEL). The present investigation is con- 
cerned with the stimulated Cerenkov interaction, wherein an inci- 
dent light beam exchanges energy with electrons in a medium. The 
quaimauh tevin tix Ea Gaones ve Celtel the alien velediy of 
the wave below the electron velocity, so that at an appropriate 
angle of intersection, the Cerenkov angle, the electron remains at a 
constant phase of the field. The value of the Cerenkov angle is a 
function of the index of refraction and the ratio of the particle ve- 
locity to the velocity of light. Attention is given to an experimental 
arrangement for observing changes in the energy spectrum of an 
electron beam passing through an electromagnetic wave. The beam 
of a Nd:YAG laser was used with electron beams provided by 
Stanford's superconducting linear accelerator. 7 references. 


4204 Heat Transfer And Fluid Flow 
REFER ALSO TO CITATION(S) 42040079, 514, 530, 692 


1044 (AEEW-R—1641) Pressure measurements in boil- 
ee ee oe boone Macbeth, R.V.; Tren- 

Atomic Energy Establishment, Win- 
frith). Feb 1984. 35p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84703546. 

Pressures have been measured at the top and bottom of uni- 
formly heated beds of uniform spherical particles with water boil- 
ing at atmospheric pressure. Particle sizes used vary from 0.22 to 5 
mm diameter and bed heights from 50 to 150 mm. The pressures 
have been recorded at power levels up to dry-out. The results 
show how much liquid remains in a boiling bed at different power 
levels and how the liquid/vapour phase pressure losses vary. The 
results give a valuable insight into the working of a boiling bed. 


1045 (CEA-R—5244) Kinetic versus mechanical model- 
ing of two-phase flow: on the influence of mechanical terms 
ee ee ee in quasi-developed flows. 

. (CEA Centre d'Etudes Nu- 


Boure, J.; Matuszkiewicz, A 

cleaires de Grenoble, 38 (France). Jan 1984. 67p. (In 
French). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE84752016. 
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The interest of quasi-kinematic models (i.e. based essentially 
on the mass balances of the phases) versus mechanical models 
(based on the mass and momentum balances of the phases) for the 
description of the slip phenomenon in steady two-phase pipe flows 
is appraised, using experimental results. It is concluded that, as far 
ei ecueaaih. ceadieediadh waminting tubs unt Galen ts oy 
nificant improvement. 


1046 (DOE/ER/13164—T2) Convection heat transfer in 
Se rE ads ieee, Ce 
ary-September 1984, Marschall, E. (California Univ., Santa 
Barbara (USA). Dept. of Mechanical and Environmental 
Sep 1984. Contract AT03-84ER13164. 14p. 
S,. PC A02/MF A0l; 1; GPO Dep. File Number 
DE85001282. 

An experimental apparatus for measuring heat transfer rates 
and heat transfer coefficients in the critical region of pure fluids 
and fluid mixtures has been constructed and testing of the apparatus 
has begun. For the remainder of this year, more tests will be car- 
ried out in order to ensure precise measurements of the heat trans- 
fer rates and related parameters. The actual experiments are sched- 
uled to begin in January. 


1047 (FRNC-TH—1661) Defect dynamics and wave 
number selection in convective structures. Pocheau, A. 
(Paris-6 Univ., 75 (France)). Dec 1983. 183p. (In French). 
NTIS (US Sales Only), PC A09/MF AO1. File Number 


_ DE84752137. 


First experiment has been carried out on annular cells and 
was aiming at studying Eckauss instability together with wave 
number selection by the walls. Structure visualization preliminary 
studies incitated then to make a quantitative analysis by laser velo- 
cimetry in using an automated device. Another experiment has been 
carried out on dislocation growth. The involved wave number se- 
lection presented a strong correlation with the theoretically fore- 
seen one from secondary flow presence. This remark motivated a 

ical approach. At last, the theoretical and experimental se- 
lection criteria of the precedent experiment led to vary experimen- 
tal situations. 


(JAERI-M—83-111) Surface temperature and sur- 
face heat flux determination of the inverse heat conduction 
problem for a slab. Kuroyanagi, Toshiyuki. thar — 
Energy Research Inst., Tokyo). Jul 1983. 111p. Ja 
nese). NTIS (US Sales Only), PC A06, Abt. ile 
Number DE84703529. 

Based on an idea that surface conditions should be a reflec- 
tion of interior temperature and interior heat flux variation as in- 
verse as interior conditions has been determined completely by the 
surface temperature and/on surface heat flux as boundary condi- 
tions, a method is presented for determining the surface tempera- 
ture and the surface heat flux of a solid when the temperature and 
heat flux at an interior point are a prescribed function of time. The 
method is developed by the integration of Duhumels’ integral 
which has unknown temperature or unknown heat flux in its inte- 
grand. Specific forms of surface condition determination are devel- 
oped for a sample inverse problem: slab. Discussing the effect of a 
degree of avairable informations at an interior point due to damped 
system and the effect of variation of surface conditions on those 
formulations, it is shown that those formulations are capable of rep- 
resenting the unknown surface conditions except for small time in- 
terval followed by discontinuous change of surface conditions. The 
small un-resolved time interval is demonstrated by a numerical ex- 
ample. An evaluation method of heat flux at an interior point, 
which is requested by those formulations, is discussed. 


1049 (JAERI-M—83-116) Proposal of steam table in- 
cluding metastable states. Harami, Taikan; Akimoto, Ma- 
sayuki; Hirano, i; Kanazawa, Masayuki. (Japan 
Atomic Energy Research Inst., Tokyo). Jul 1983. S6p. 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE84703530. 

Steam tables have been produced in which the physical 
properties of water are available not only in the stable states, but 
also in the metastable states. The properties of water in the metasta- 
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ble states have been obtained by extrapolating the IFC formulation 
into the metastable regions. Two steam tables have been generated 
for each phase. The steam tables contain the thermodynamic prop- 
erties such as temperature, pressure, specific volume, specific inter- 
nal energy, specific enthalpy, coefficient of thermal expansion, iso- 
thermal compressibility and heat capacity at constant pressure. The 
tabular data are used to determine other thermodynamic properties 
using input data of pressure and enthalpy for each phase. For this 
determination the STH20 program which is used in the RELAP4 
code has been improved to be able to calculate the properties of 
both stable and metastable states. Although the metastable regions 
obtained by the extrapolations are limited, the metastability limits 
from our calculations are comparable to the maximum liquid super- 
heat and maximum vapor supercooling which have been obtained 
by the experiments and to the spinodal lines of van der Waals 
fluids. 


1050 (KFK—3713) Natural convection heat transfer 
below downward facing horizontal surfaces. Schulenberg, T. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Schneller Brueter; Karlsruhe Univ. (T.H.) 
(Germany, F.R.). Fakultaet fuer Maschinenbau). Mar 1984. 

(In German). NTIS (US Sales Only), PC A03/MF 

AO1. File Number DE84752121. 

The laminar steady-state natural convection below an infinite 
strip and below a circular plate, heated at their bottom sides, has 
been calculated analytically for a uniform surface temperature as 
well as for a uniform surface heat flux. This convection is driven 
by the non-uniform temperature distribution near the edges of the 
plate. This particular feature makes the problem a basically elliptic 
one, a fact that was not taken into account in earlier studies. In 
contrast to the flow near inclined heated plates the horizontal situa- 
tion cannot be described by a boundary layer theory alone. Similar- 
ity solutions have been obtained employing the method of matched 
asymptotic expansions. A potential flow or a Stokes’ flow with an 
unknown upstream velocity is taken as the outer expansion and a 
boundary layer flow as the inner expansion. Both expansions are 
matched by. an energy balance in the region near the stagnation 
point at the plate center. In this way the unknown upstream veloci- 
ty is fixed. This iterative procedure is first restricted to the limiting 
cases of low and high Prandtl numbers. Then an interpolation of 
these asymptotes yields heat transfer correlations for arbitrary 
Prandtl numbers. In comparison to earlier approximations these re- 
sults are independent of any empirical boundary layer profiles and 
are based on experimental data to a very limited extend. 


1051 (NP—4770497) Flow conditions and mixing in an 
eee ee Oe ee 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
Chemieingenieurwesen). 4 Jul 1981. 157p. (In German). 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
DE84770497. 

The subject of the experiments was the model of a chemical 
reactor which consists of cylindrical sections of different diameters 
where a twisted air flow streamed through. In the most narrow 
cross-section of the model, a tracer gas was injected by a central 
nozzle representing a reagent which should be mixed into the main 
flow after the bottleneck. The mixing of the injected medium with 
the air flow should be clarified for: different numbers of swirl. The 
occurence of a central back flow at high swirl contributes consider- 
ably to the turbulence and the mixing. Important for the interpreta- 
tion of the mixing process and the generation of turbulence at low 
swirl was the discovery of a periodical flow mode. The flow mode 
with central back flow, however, gives clear advantages with re- 
spect to the speed and the quality of the mixing. 


1052 (NP—4770501) Heat transfer for laminar — tur- 
ee er ee ee 


uae NTIS ws Sales Only), PC A08/MF AO 
Number DE84770501. 

Under variation of the mean Reynolds number, the inlet 
temperature, the pulsation frequency and amplitude, the mean Nus- 
selt numbers were experimentally determined in a tube-in-shell 
counterflow heat exchanger operated with water in both cycles. 
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With stationary measurements, well-known correlation equations 
have been checked, where the inlet effects and the free convection 
can lead to considerable discrepancies in the laminar region and in 
the transition region to turbulent flow. In the regime of laminar, 
pulsating flow, the heat transfer remained unchanged. Only for 
fully developed turbulent flow, a considerable increase of the heat 
transfer in different frequency ranges occured. This increase was 
always coupled with the occurence of cavitation and it could be 
watched only when a backflow relative to the tube wall was initiat- 
ed by the pulsations. By means of a calculation model, the pressure 
profiles have been determined and a good agreement with the pres- 
sure measurements could be found. An economical utilization of 
this effect seems to be not recommendable, as the maxima in heat 
transfer occur only in a narrow frequency regime and are coupled 
with cavitation. 


1053 (SAND—84-8246) Implementation of empirical 
total pressure loss data into the DUCTFLO and TOPAZ gas 
transfer codes. Winters, W.S.; Kanouff, M.P. (Sandia Na- 
tional Labs., Livermore, CA (USA)). Nov 1984. Contract 
AC04-76DR00789. 32p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE85002309. 

Sandia presently has two computer codes capable of model- 
ing local pressure and enthalpy losses in lines connecting gas reser- 
voirs and receivers. Each code conserves flow continuity, momen- 
tum, and energy as a function of position along the flow path. The 
first of these codes, DUCTFLO, models gas flow by solving a set 
of coupled algebraic equations. The DUCTFLO code has been for- 
mulated to make direct use of laboratory total pressure and enthal- 
py loss data. The second code, TOPAZ, models gas flow by solv- 
ing a set of coupled ordinary differential equations using a conven- 
tional finite difference technique. The TOPAZ finite difference 
equations must be altered slightly in order to make use of laborato- 
ry total pressure and enthalpy loss data. In this report, methods for 
implementing empirical loss data in the two codes are discussed. In 
quasi-steady flow situations, it is shown that the two codes predict 
the same gas transfer for a given set of empirical loss data. This is 
demonstrated in an example problem consisting of a reservoir and 
receiver connected by a series of seven flow components each 
having unique loss characteristics. 11 references, 6 figures, 2 tables. 


1054 (SFB—80/T/223) Theoretical investigation of par- 
ticle-charged laminar and turbulent flows. Schoenung, B.; 
Durst, F. (Karlsruhe Univ. (T.H.) (Germany, F.R.). Sonder- 
forschungsbereich Ausbreitungs- und Transportvorgaenge 
in Stroemungen). Apr 1983. 189p. (In German). NTIS (US 
Sales Only), PC A09/MF A0O1. File Number DE84752229. 

By means of a numerical study, the significance of the con- 
centration distributions in vertical, particle-charged pipe flows has 
been investigated. After the introduction of different methods of 
the analysis of two phase flows, reasons are given for the selection 
of a two-fluid model. For the solution of the conservation laws in 
the Eulerian formulation for steady-state, laminar and turbulent 
flows, a difference scheme is used. The question whether a parabo- 
lic solution method can be applied is discussed. Comparative calcu- 
lations showed the existence of radical pressure gradients for radial 
migration velocities of the particles which requires an elliptical pro- 
cedure. Problems in detached flows can be overcome by a differ- 
ence scheme of third order. The forces leading to the formation of 
radial concentration distributions are investigated. As the formation 
of concentration profiles depends strongly on the turbulence of the 
flow, the investigations in future will concentrate on the influence 
of the particles on the turbulence. 84 references. 


1055 Two-component LDA measurement in a two-phase 
turbulent jet. Modarress, D. (Spectron Development Labs., 
Inc., Costa Mesa, CA); Elghobashi, S.; Tan, H. AIAA 
(American Institute of Aeronautics and Astronautics) Journal; 

22: 624-630(May 1984). (CONF-830112—). Contract FG22- 
80PC30303. 

From 21. aerospace sciences meeting of the American Insti- 

tute of Aeronautics and Astronautics; Reno, NV, USA (10 Jan 
1983). 
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1056 Thermal performance of radiative cooling panels. 
Berdahl, P.; Martin, M.; Sakkal, F. (California Univ., a 
ley). International Journal of Heat and Mass Transfer; 26 
871-880(Jun 1983). Contract AC03-76SF00098. 

The performance of panels which cool by means of thermal 
infrared heat transfer to the sky is calculated from basic principles. 
The efficiency of a radiative cooling panel is defined. Computer 
calculations with the full heat transfer equations are performed for 
horizontal surfaces with infrared-transparent covers. Plots of effi- 
ciency versus a dimensionless temperature difference are shown to 
be insensitive to variations in air temperature, wind speed, and sky 
radiance, resulting in plots analogous to standard efficiency curves 
for solar panels. Experimental measurements show that, for most 

applications, white paint is a better radiator than aluminized polyvi- 
nyl fluoride film. 38 references. 


1057 LDA signal discrimination in two-phase flows. Mo- 
darress, D.; Tan, H. (Spectron Development Labs., Costa 
Mesa, CA). ’ Experiments in Tn Fluids; 1: 129-134(1983). 

The results of an investigation into the application of LDA 
for measurement of two-phase flows are presented. It is determined 
that an important aspect of such measurement is the discrimination 
between the signals originating from different phases in the flow. It 
is shown that in the regions where the number density of the dis- 
crete phase is high, the error could become considerable. Existing 
methods of discrimination are investigated and shown to be inad- 
equate. A novel method of signal discrimination is presented and is 
shown to be capable of complete removal of this error. A two-com- 
ponent LDA system is modified to incorporate the discriminator. 
Experimental data are presented in support of the method which 
are in good agreement with the calculated results. 7 references. 


4205 Materials Testing 
REFER ALSO TO CITATION(S) 4205001, 719, 885 


(DOE/ER/10570—3) Mechanisms of damage ac- 
cumulation in time-dependent cyclic deformation. Progress 
report, January 1, 1984-December 31, 1984, Laird, C.; Bas- 
sani, J.L. (Pennsylvania Univ., Philadelphia (USA)). Aug 
1984. Contract AC02-80ER10570. 32p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85001004. 

Problems of cyclic creep and time-dependent cyclic defor- 
mation are being increasingly recognized in machines used for 
energy conversion and storage, but few studies have been done in 
exploration of the relevant damage phenomena. Accordingly, the 
proposal called for the parallel study of various kinds of damage 
produced in cyclic creep: (1) change in dislocation density and ar- 
rangement, to be studied in copper; (2) development of fracture 
mechanisms under cyclic creep in pure copper and (3) damage phe- 
nomena perhaps involving precipates in Cr-Mo-V rotor steel. Fur- 
thermore, we have attempted to involve more micro-mechanics in 
the research. Progress in the last year has ben encouraging. We 
have successfully developed a quadratic programming procedure 
for the calculation of single crystal plastic response, and can thus 
use the results previously reported on cyclic response to develop 
realistic predictions of polycrystalline failure behavior. We have 
also completed our studies on Cr-Mo-V steel - the development of 
damage at various elevated temperatures has been assessed for reg- 
ular cycling and cycling with holds. Damage takes several forms of 
which two of the most important are (1) cavitation and (2) acceler- 
ated (> X100) secondary hardening, which has the effect of deplet- 
ing the matrix of Mo and thereby inducing embrittlement. 


1059 (DOE/ER/13163—4) Mechanical interactions of 
rough surfaces. report, July 1, 1984-September 30, 
1984. McCool, J.I. (SKF Industries, Inc., King of Prussia, 
PA (USA)). Sep 1984. Contract AC02- 84ER13163. 39p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE85000814. 

This report is a Quarterly Report of Progress. The status of 
optical Tig tests performed under fully flooded and starved condi- 
tions is summarized. Procedures for relating fringegram color and 
film thickness are described. A scheme is described for estimating 
the spectral moment by a modern profile measurement device. A 
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computer program implementing the scheme and performing a mi- 
crocontact analysis is discussed and sample output is given. 


1060 (DOE/ER/45020—T1) Evaluation of machining 
damage in brittle materials. Final report. Khuri-Yakub, B.T. 
(Stanford Univ., CA (USA)). Sep 1984. Contract ATO03- 
83ER45020. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001794. 

An acoustic surface wave measurement technique was devel- 
oped to find and size machining damage induced and surface 
cracks. Hot pressed silicon nitride (Norton’s NC-132) was used. 
The measurement technique consists of exciting a leaky surface 
wave on the sample while immersed in a water tank. The transduc- 
er is pulse excited and operates at a frequency of 50 MHz. The 
signal from surface cracks is digitized and stored in a minicomput- 
er. A reference signal from a 90° corner in the sample is also digi- 
tized and stored in the minicomputer. The scattering coefficient of 
the crack as a function of frequency is then calculated by dividing 
the crack signal by the reference signal via a Wiener filter. 


1061 Ultrasonic detection of molten/solid interfaces of 
weld pools. Lott, L.A. (EG & G, Inc., Idaho Falls, ID). Ma- 
terials Evaluation; 42: 337-341(Mar 1984). (CONF-8210104— 
). Contract AC07-761D01570. 

From Quality testing manufacturing (QUALTEST J) confer- 
ence; Pittsburgh, PA, USA (4 Oct 1982). 

Ultrasonic techniques are being studied for the detection and 
location of the liquid/solid interfaces of molten weld pools in 
metals during the welding process. The objective of the study is to 
develop a technique for sensing the depth or lateral position of a 
weld pool and providing a real-time control signal to the welder to 
achieve a completely automated, process-controlled welding 
system. Experimental results illustrating the feasibility and limita- 
tions of the technique are presented. 10 references. 


4207 Vacuum Engineering 


1062 (UCRL—15623) Development of charcoal sorbents 
for helium cryopumping. Sedgley, D.W.; Tobin, A.G. 
(Grumman Aerospace Corp., Bethpage, NY i Jan 
1984. Contract W.7405-ENG.48. 49p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85001080. 

Testing of the cryogenically cooled charcoal using fusion- 
compatible binders for pumping helium has shown promising re- 
sults. The program demonstrated comparable or improved perform- 
ance with these binders compared to the charcoal (type and size) 
using an epoxy binder. 


4208 Electronic Circuits And Devices 
REFER ALSO TO CITATION(S) 420800515 


1063 (LA—10165-PR) Development of photoconductive 
power switch technology. Progress report, July 1, 1983- 
March 31, 1984. Hesaaly, W.C. (comp.). (Los Alamos Na- 
tional Lab., NM (USA)). Aug 1984. Contract W-7405- 
ENG-36. 20p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE85001514. 

This report describes the development of photoconductive 
power switch (PCPS) technology supported by the Air Force 
Weapons Laboratory (AFWL) during the last six months of CY 
1983 and Los Alamos supporting research during the first six 
months of FY 1984. Carrier lifetime improvement, surface flashover 
reduction, uniform electric field geometries, and uniform optical il- 
lumination of the semiconductor surface are discussed. 


1064 (ORNL/Sub—82-17452/1) Permanent magnet 
motors. Richter, E. (General Electric Co., Schenectady, NY 
(USA). Research and Development Center). Sep 1984. Con- 
tract AC05-840R21400. 166p. NTIS, PC A08/MF AOI; 1; 
GPO Dep. File Number DE85000660. 

The work deals with the design and analysis study for the 
conceptual design of an economical high efficiency ac motor based 
on permanent magnets. The design and trade-off studies have cov- 
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ered the material considerations, the design tradeoff options as well 
as transient and steady state performance considerations, and other 
options. The baseline comparison is the high efficiency induction 
motor. The permanent magnet (PM) motor must fit into the same 
frame size and surpass the induction motor on a life cost basis that 
includes 2.5 years of operation at a 50% duty cycle. It is shown 
that a motor based upon ferrite magnets does meet the objectives of 
the program in ratings of up to 25 hp. A 7.5 hp motor design is 
carried through the conceptual design stage. 


4209 Waste Processing Plants And Equipment 


1065 (EPRI-CS—3695) Comparison of two groundwater 
flow models - UNSAT1D and HELP. Thompson, F.L.; 
Tyler, S.W. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Oct 1984. Contract AC06-76RL01830. 
NTIS, PC A05/MF A011; 1 - EPRI $11.50; GPO Dep. File 
Number DE85000678. 

This report documents the application of the groundwater 
code UNSATID and the U.S. Environmental Protection Agency's 
(EPA) HELP code to simulate fluid flow in a closed fly ash land- 
fill. Two cover designs, varying in clay-cover thickness, were simu- 
lated under three climatic conditions: humid, semi-humid, and arid. 
Simulations were run for 2 yr. The two codes used in the study 
represent two distinct levels of complexity. The UNSAT1D code is 
a one-dimensional, finite difference code that solves the one-dimen- 
sional form of the Richards equation in both time and space. EPA's 
HELP code is a moisture-routing model in which daily accounting 
of water inflow and outflow is recorded. The HELP code describes 
both vertical flow through the profile and horizontal flow through 
drainage layers. The results of the simulation indicate that the 
HELP code adequately models fluid flow in humid environments. 
However, in arid climates, the assumptions on which the HELP 
code is based appear to limit its applicability. 


1066 (NP—4770478) Combustion of industrial waste 
gases, residual and waste liquids and fluids. Vick, E. 
Anlagenbau G.m.b.H., Stuttgart (Germany, F. wen 84]. 
23p. (In German). NTIS (US Sales Only), PC aM 
AO1. File Number DE84770478. 

Various facilities are demonstrated for thermal exhaust-air 
purification without additional combustion air along with combus- 
tion facilities for waste gases, residual and waste fluids and liquids 
which either contain or develop corrosive materials. A survey is 
given on the types of waste materials to be treated concerning their 
treatment in combustion chambers, burners and the down-stream 
purification system. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 421000159, 178 


1067 (CONF-840942—1) Review of fluidized bed com- 
bustion technology in the United States. Krishnan, R.P.; 
Daw, C.S.; Jones, J.E. Jr. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 23p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85001105. 

From 16. ICHMT symposium on heat and mass transfer in 
fixed and fluidized beds; Dubrovnik, Yugoslavia (3 Sep 1984). 

The United States (US) initiated work in fluidized bed com- 
bustion (FBC) in the mid-1960s, with primary emphasis on industri- 
al applications. With passage of the Clean Air Act in 1970, the en- 
vironmental benefits of the technology soon attracted interest. This 
provided the impetus for expanded effort focused on the reduced 
NO/sub x/ emissions resulting from lower combustion temperature 
and SO. capture by means of chemical reaction with limestone or 
dolomite in the fluidized bed. The oil embargo in 1973 further stim- 
ulated interest in FBC technology. Several manufacturers presently 
offer atmospheric fluidized bed combustion (AFBC) and circulating 
fluidized bed combustion (CFBC) units for industrial application in 
the United States. However, FBC for electric power generation re- 
mains in the development and demonstration phase. The Tennessee 
Valley Authority (TVA) and Electric Power Research Institute 
(EPRI) are operating a 20-MW AFBC utility pilot plant and are 
proceeding with plans for a 160-MW(e) demonstration plant with 
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other participants. Research has been under way on pressurized flu- 
idized bed combustion (PFBC) at Grimethorpe in South Yorkshire, 
England, and within the United States at the Curtiss-Wright Pilot 
Plant, and at other smaller test facilities. An emerging turbocharged 
PFBC concept will likely stimulate more near-term interest in 
PFBC technology for both industrial and utility applications. The 
major US programs and test facilities are described; remaining tech- 
nical uncertainties are discussed, and the future outlook for the 
technology is assessed. 


1068 (MTR—3447) Mathematical modeling and digital 
simulation of the MERC Component Test and Integration 
Unit. Ray, A.; Berkowitz, D.A.; Sumaria, V. (Mitre Co 
Bedford, MA (USA)). May 1977. Contract A 1- 
76ET10397. 149p. NTIS MF A0l; 2; GPO Dep. File 
Number DE85001675. 

A nonlinear dynamic model of the atmospheric-pressure flu- 
idized bed Component Test and Integration Unit (CTIU) is derived 
in state-space form from fundamental principles. The plant model is 
33rd order, time-invariant and deterministic. Numerical results are 
obtained by digital simulation. Steady-state performance of the non- 
linear model is predicted at 100, 87.5 and 75% load levels, and 
local stability is examined in this range. Transient response charac- 
teristics of several system variables are observed for step disturb- 
ance in coal flow rate. 


1069 (NP—4770495) Experimental investigations on the 
reaction structure in folded ed flame fronts. Hoff- 

mann-Berling, E. (Karlsruhe Univ. (T.H.) (Germany, F.R.). 
Fakultaet fuer NTIS (Ui enieurwesen). 11 Dec 1982. 135p. 
(In German). NTIS Sales Only), PC AO7/MF AOI. 
File Number DESATIONS. 


Subject of the experiments is the interaction of flame front 
expansion and flame front velocity in curved, transient and station- 
ary, laminar flame fronts of stoichiometrical methane/air flames. 
For measuring the velocities, the Laser-Doppler anemometry was 
applied. An ionization probe with miniaturized tip proved to be 
very suitable for the detection of the reaction zone and for the 
measurement of its thickness. Systematical measurements have been 
carried out on a transient, folded flame front above a straight slot 
burner. The folding was generated by means of periodical disturb- 
ances induced by a loudspeaker screwed on the pre-mixing cham- 
ber. With increasing folding, the mean turbulent flame front veloci- 
ty increases, whereas the mean laminar one decreases. In the lam- 
inar care, the flame front expansion proved to be the reason for the 
lower combustion velocities. For stationary, concave and convex 
curved flame fronts the interaction of the flame front expansion and 
the combustion velocity was investigated separately. Agreements 
and discrepancies between theory and experiments were discussed. 


ng a —_ emission of technical diffu- 
ie flames in dependence of mixing parameters, 

mensions and air 

flame velocities. Otto, D. (Boc’ niv. ( 

Abt. fuer Maschinenbau). 20 Jul 1982. ‘139p. (In German). 
NTIS (US Sales Only), PC A07/MF AOl. File Number 
DE84770498. 

The noise emission of technical diffusion flames is composed 
of the flow noise of the exhaust-gas jet and of the noise by turbu- 
lent combustion. From the dimensional analysis of the parameters 
which characterize a burner system, an approximate solution has 
been derived for the representation of the noise emission. Influences 
of the burner dimensions and load as well as of the use of different 
technical fuel gases under consideration of the air preheating and 
the oxygen enrichment have been investigated experimentally. The 
combustion noise is also influenced by the instability of the combus- 
tion. Stabilizing measures reduce the noise level considerably. Sev- 
eral burners in a burner system can be treated as independent noise 
sources. Burner tests in an industrial furnace with ceramic casing 
and variable dimensions showed a considerable noise reduction by a 
lining of the furnace walls with fire proof fibrous materials. This 
measure resulted also in energy savings, especially during intermit- 
tent operation. 
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(PB—84-220284) Evaluation of low emission coal 


burner 
(1981). Report for October 1980-September 
B.A.; Abele, A.R.; Jones, F.B.; Reese, J.L.; Vatsky, J 
and Environmental Research Corp., Irvine, 
SA)). Jul 1984. 123p. NTIS, PC A06/MF AOl. 
See also PB84-159227. Prepared in cooperation with Foster 
Wheeler Li NJ. 
ee ne ee an third year’s effort under EPA 
Contract 68-02-3127. The objective of the program is to conduct a 
field evaluation of the distributed mixing burner (DMB) on an in- 
dustrial size boiler. The DMB concept provides for controlled 
mixing of coal with combustion air to minimize NOx emissions, 
while maintaining an overall oxidizing environment in the furnace 
to minimize slagging and corrosion. Major accomplishments in 1981 
included completion of baseline host boiler tests, completion of pro- 
totype DMB tests in a burner test facility, and installation of the 
DMBs in the host boiler. 


= Se nn eee 

ee eee ae ae ee 

ary 1984. Pam, R. Kesselring, J.P. (Alzeta Corp., Moun. 

tain View, CA (USA). 31 Jan 1984. 68p. (R—84-706-104). 
NTIS, PC A04/MF AO1 

— in cooperation with Teledyne Laars, North Holly- 

rie ened iciiiamenenetiiiin ti 
riety of burner types for use in a new concept, high efficiency resi- 
dential hydronic heating unit. Emphasis was placed on radiant sys- 
tems that are currently commercially available. Nine different 
burner types were reviewed and evaluated against criteria estab- 
lished by the hydronic heating unit manufacturer. Results of the 
survey show that a porous fiber matrix burner can most easily be 
incorporated into the heating unit design and meet the operational 
criteria. 


nat ome eae an 
steam Final 


duction on pulverized-coal-fired 
March 1983-May 1984. Cherry, S.S. (KVB, Inc., 
Irvine, CA (USA)). Jul —_ 137p. (KVB—72-803429- 
1932). NTIS, PC A07/MF A\ 

oe canoe 900° 6 OO 
oxide (NOx) emission data from eight pulverized-coal-fired steam 
generators, for the purpose of — the effectiveness of vari- 
ous combustion modifications. All boilers, but one, were modified 
to reduce NOx emissions. The modifications included changing 
to the NOx provisions of the 1971 New Source Performance Stand- 
ards (NSPS). In several instances, when long-term emission data for 
the period before the modification were not available, the quantifi- 
cation of the NOx reduction was based on the result of the per- 
formance test required by the 1971 NSPS. NOx reductions of from 
5.1 to 60% were determined without incurring significant adverse 
impacts on unit operation. NOx emission levels, determined from 
the performance tests, were from 146 to 473 ng/J (0.34 to 1.10 Ib/ 
million Btu) before control implementation, and from 148 to 281 
ng/J (0.34 to 0.65 Ib/million Btu) after combustion modifications 
were applied. 


4220 Underground Engineering 


REFER ALSO TO CITATION(S) 42200072, 1024 


4230 Marine Engineering 


REFER ALSO TO CITATION(S) 4230001026 


1074 — DAA modal analysis for paramet- 
ric investigations of fluid-structure interaction in underwater 
shock. Ginsberg, J.H.; Rosenkilde, C.E. (Georgia Inst. of 
Tech., Atlanta usA); Lawrence Livermore National Lab., 
CA (USA)). Sep 1984. Contract W-7405-ENG-48. 27p. 
(CONF-8416159—1). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85001010. 
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From 55. shock and vibration symposium; Dayton, OH, 
USA (23 Oct 1984). 

A program was initiated several years ago with the goal of 
developing a simulation of the underwater shock response of sub- 
marines. This capability was to be employed for systems analysis 
studies of a variety of tactical parameters, especially the orientation 
of the shock wave relative to the structure. It was deemed to be 
acceptable to develop generic analytical models that avoided the 
details of specific structures, and the number of degrees of freedom 
was limited by the need for computational efficiency. The present 
paper shows how these objectives were met by using the modal ex- 
pansion version of the doubly asymptotic approximation (DAA). 
This technique is implemented in a modular form that permits pro- 
gressive enhancements of a basic model. The concept is to partition 
the system into substructures that are not inertially coupled. Or- 
thogonal assumed modes for the system are readily identified as the 
modes of free vibration for the isolated substructure. The partition- 
ing may be quite general, according either to groups of structural 
components or to types of motion (¢.g., rigid body, symmetric, or 
antisymmetric deformations). A rigid connection between substruc- 
tures may be treated as a limiting case in which the connective 
stiffness is very large. 


4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 4240001067, 1195 


1075 greeny 6 Industrial exhaust-air purification 
employing the process of to activated carbon. 
Guenter, H.G. 


bau G.m.b.H., Stutt; 

emg F.R.)). [1984]. . (In German). NTIS 

les Only), PC A02/MF AO . File Number DE84770477. 

For solving problems with exhaust air, the adsorption proc- 
ess with activated charcoal is suited to application in many industri- 
al branches. The process can be employed for obtaining complete 
odour removal, decreasing operation cost and recovering solvents, 
espec., if very large amounts of exhaust air with relatively low con- 
centrations of pollutants have to be dealt with and which are not 
authorized by law or government bodies. By a combination of the 
adsorption technique with various physico-chemical base processes, 
it is possible to realise optimum solutions for a range of very differ- 
ent requirements. The article on hand expounds the criteria for ap- 
plication and the components of adsorption combination plants in- 
cluding a description of implemented plant concepts and additional 
possible applications. 


4250 Power Cycles 


REFER ALSO TO CITATION(S) 425000426 
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REFER ALSO TO CITATION(S) 4301001029, 1435 


1076 (BNL—35252) Test results from two 5m ‘ery 

one superconducting for the SSC. Cottingham, J.G.; 
Dahl, P.F.; Fernow, R.C.; Garber, M.; Ghosh, A.K.; Good- 
zeit, C.L.; "Greene, A.F.; "Herrera, IC; Kahn, S.A.; Kelly, 
E.R. (Brookhaven National Lab., Upton, NY (USA)). 1984, 
Contract AC02-76CHO00016. > (CONF-840937—12). 
NTIS, PC A02/MF AOl; G Dep. File Number 
DE85001227. 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Two 5m long superconducting dipole magnets with specifi- 
cations similar to the reference design for the proposed Supercon- 
ducting Super Collider have been successfully tested. The cos 0 
coils of the magnets were made from two layers of standard CBA/ 
Tevatron NbTi superconductor, keystoned to an angle of 2.8 de- 
grees. The inner diameter of the inner layer was 3.2 cm. The ends 
of the coils were flared to increase the minimum bending radius so 
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that future magnets can be wound from prereacted NbsSn. The 
windings of the two-aperture magnets were clamped in a two-in- 
one iron yoke with a tensioned stainless steel shell. The fields of the 
two apertures were closely coupled, since the flux in one aperture 
returned through the other. The inner and outer layers of the coil 
were powered separately so that their short-sample limits would be 
reached simultaneously. With minimal training the magnets reached 
a central field of 6 T, the short sample limit of the conductor at the 
4.5 K temperature of the liquid helium bath. At 2.6 K, a central 
field in excess of 7 T was reached, again with minimal training. The 
measured values of the allowed sextupole and decapole harmonics 
are within 10% of the calculated values and the non-allowed har- 
monics are all small or zero, as predicted. 3 references, 6 figures. 


1077 (CONF-840790—4) a operation of niobi- 
um in the Argonne heavy-ion 
linac. Shepard, K.W. on poe See ae IL (USA)). 
1984. Contract W-31-109-ENG-38 a NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000580. 

From 2. workshop on rf superconductivity; Geneva, Swit- 
zerland (23 Jul 1984). 

paper describes some of the effects observed in operat- 

ing superconducting resonators over long periods of time at high 
field levels. The resonators are the niobium split-ring resonators 
nee clase pent xr ymin on om ae ara 
period of operation considered extends from initial operation in 
1978 to the present and includes more than 17,000 hours of oper- 
ation with beam. In what follows, first a brief description of the 
resonators and operating procedures is given. Then, the on-line per- 
formance of all the resonators in one cryostat module over a period 
of several years is reviewed and discussed. Finally, the nature and 
causes of performance degradation in several (atypical) resonators 
are examined. 


1078 (LA—10223-MS) Beam pipe design, wall-hexting, 
and collective instability constraints for LAMPF II. Neuffer, 
D. (Los Alamos National Lab., NM (USA)). Aug 1984. 
Contract W-7405-ENG-36. 6p. NTIS, PC A AOl; 
GPO Dep. File Number DE85001521. 

a ee See eee ee ee 
rapid-cycling synchrotron will induce electric fields that will 
induce ohmic heating by wall currents in a beam pipe placed within 
these rapidly changing fields. A conducting beam pipe is required 
to remove high-frequency collective instabilities. Some compromise 

in design is required so that a beam pipe with low conductivity at 
the LAMPF II cycling frequency (f = 30 to 60 Hz) and high con- 
ductivity at high frequencies (f = 10 to 100 MHz) is obtained. 


1079 (LBL—18165) New collider scheme at LBL. Pugh, 
H.G. (Lawrence Berkeley Lab., CA (USA)). Jul 1984. Con- 
tract AC03-76SF00098. 14p. (CONF-8406189—5). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85000278. 
From 4. international conference on ultrarelativistic nucleus- 
nucleus collisions - QUARK MATTER ‘84; Helsinki, Finland (17 


i 

is paper presents current ideas from Berkeley concerning 
a possible new facility for studying the phase transition from ha- 
dronic matter to quark matter. The physics ideas have evolved 
over a period of more than five years, the VENUS concept for a 
25 GeV/nucleon colliding beam facility having been presented in 
1979. The concept for the Minicollider has been, like that of 
VENUS, the work of Hermann Grunder and Christoph Leemann. 


1080 (UCRL—90898) Use of induction linacs with non- 
linear magnetic drive as average power accelerators. 
Birx, D.L.; Cook, E.G.; Hawkins, S.A.; Newton, M.A.; 
Poor, S.E.; Reginato, L. L.; Schmidt, J. A. Smith, M. W. 
(Lawrence ’ Livermore National Lab., CA (USA)). 20 Aug 
1984. Contract al ae nt Tp. (CONF-841117—12) 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85000744. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The marriage of induction linac technology with Nonlinear 
Magnetic Modulators has produced some unique capabilities. It ap- 
pears possible to produce electron beams with average currents 
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measured in amperes, at gradients exceeding 1 Mev/meter, and 
with power efficiencies approaching 50%. A 2 MeV, 5 kA electron 
accelerator is under construction at Lawrence Livermore National 
Laboratory (LLNL) to allow us to demonstrate some of these con- 
cepts. Progress on this project is reported here. 


1081 (UCRL—91598) Look at energy compression as 

power rf production. Birx, D.L.; Farkas, Z. D: 
Wilson, P.B. ppd en Livermore National Lab., CA 
(USA); Stanford Linear Accelerator Center, CA (USA)). 9 
Aug 1984. Contract W-7405-ENG-48. 30p. (CONF- 
840873—2). NTIS, PC A03/MF A0Oi; 1; GPO Dep. File 
Number DE85001 1568. 

From US summer school on high energy particle accelera- 
tor; Batavia, IL, USA (13 Aug 1984). 

The desire to construct electron linacs of higher and higher 
energies, coupled with the realities of available funding and real 
estate, has forced machine designers to reassess the limitations in 
both accelerator gradient (MeV/m) and energy. The gradients 


most cases determined by the RF power level available to drive the 
linac. In this paper we will not discuss RF power sources in gener- 
al, but rather take a brief look at several energy compression 
schemes which might be of service in helping to make better use of 
the sources we employ. We will, however, diverge for a bit and 
discuss what the RF power requirements are. 12 references, 21 fig- 
ures, 3 tables. 


4302 Beam Dynamics, Field Calculations, And Ion 


(FERMILAB/TM—1282) Maximizing the spectral 
hanes of an undulator. Teng, L.C. (Fermi National Ac- 
celerator Lab., Batavia, IL (USA)). Oct 1984. Contract 
AC02-76CH03000. 16p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE85002397. 

Theoretical calculations of undulator magnet parameters to 
maximize spectral brilliance are presented. Results are plotted. 5 
figures. (GHT) 


(LA—10224-MS) Vacuum requirements for 
LAMPF II. Neuffer, D. (Los Alamos National Lab., NM 
(USA)). Aug 1984. Contract W-7405-ENG-36. 9p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85001393. 
The LAMPF II accelerator will require sufficient vacuum to 
prevent beam loss or beam blowup within the time the beam is in 
the accelerator. Because this time is quite short (tau < 0.03 s), the 
vacuum requirements should be somewhat less strict than for the 
long-time storage machines, such as the ISR (tau = 10° s). In this 
note, we catalog various vacuum limitations for LAMPF II and 
outline vacuum-system parameters that meet these limitations. The 
pressure P = 10-7 T should be adequate for LAMPF II, and a 
fairly simple vacuum system should obtain P = 10~* T. 


1084 (LBL—17528) Quadrupole transport experiment 
with space charge dominated cesium ion beam. Faltens, A.; 
Keefe, D.; Kim, C.; Rosenblum, S.; Tiefenback, M.; War- 
wick, A. (Lawrence Berkeley Lab., CA (USA)). Aug 1984. 
Contract AC03-76SF00098. 6p. (CONF-840529—43). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE85000277. 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The purpose of the experiment is to investigate the beam 
current transport limit in a long quadrupole-focussed transport 
channel in the space charge dominated region where the space 
charge defocussing force is almost as large as the average focussing 
force of the channel. 


1085 (SLAC/AP—32) Investigation of a monochromator 
scheme for SPEAR. Wille, K.; Chao, A.W. (Stanford Linear 
Accelerator Center, CA (USA)). Aug 1984. Contract AC03- 
76SF00515. 8p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE85001478. 
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The possibility of mono-chromatizing SPEAR for the pur- 
pose of increasing the hadronic event rate at the narrow resonances 
was investigated. By using two pairs of electostatic skew quads in 
monochromator scheme it is found that the event rate can be in- 
creased by a factor of 2 for the mini beta optics assuming the lumi- 
nosity is kept unchanged. An attempt to increase this enhancement 
factor by major rearrangements of the ring magnets has encoun- 
tered serious optical difficulties; although enhancement factor of 8 
seems possible in principle, this alternative is not recommended. 


1086 (TRI-PP—84-32) Monte Carlo study of contamina- 
tion in the LESB1 low momentum kaon beam line at Brook- 
haven. Doornbos, J. (British Columbia Univ., Vancouver 
(Canada). TRIUMF Facility). May 1984. 3p. (CONF- 
8405193—45). NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE84901558. 

From Conference on the intersections between particle and 
nuclear physics; Steamboat Springs, CO, USA (23 May wn hip 

purpose of our investigation is to understand con- 

tamination of kaon beams and suggest ways to minimize it. Here we 
have given some preliminary results of Monte Carlo calculations 
for LESB1 and LESB2. The total ratio (u* +*)/K* = 3.9 at 750 
MeV/c, in fair agreement with the measured ratio of 4.5. A few 
ball park calculations not reported here suggest that the 7*/K* 
ratio can be improved substantially if a better separation (10 mm 
instead of 6.5 mm) can be achieved at the mass slit. Furthermore, a 
collimator before B1 can reduce the m contamination from Ko 
decay by a factor 2. Other preliminary calculations suggest that 
scattering on a steel vacuum box gives only half as much contami- 
nation as for an aluminum (present) vacuum box. It is not unreason- 
able to that with various improvements we can obtain 
(u* +2*)/K* = 1.5. We also found a reasonable agreement with 
measurements for the 7 contamination in a anti p beam at 750 
MeV. 
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1087 (BNL—34491) Intense, broadband, pulsed I-R 
source at the National Synchrotron Light Source. Williams, 
G.P. (Brookhaven National Lab., Upton, NY (USA)). 1984. 
Contract AC02-76CH00016. 10p. (CONF-841214—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE84010542. 

From IEEE conference on infra-red and submillimeter 
waves; tag FL, USA (12 Dec 1984). 

e describe a broadband (1 ym to 1 mm) synchrotron radi- 
deintictbnatn, ddeenk too, 180 nseconds and deliver- 
ing about 10% photons/sec/1% bandpass into f10 optics. The 
source size is diffraction limited. This source is thus 100 to 1000 
times brighter than a 2000°K black body, very stable and capable 
of being used for calibration. 


1068 (BNL—34710) National Light Source. 
Klaffky, R.W. (Brookhaven National Lab., Upton, NY 
(USA). 1984. Contract AC02-76CH00016. 23p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85000290. 

A general description is given of the NSLS. Topics covered 
include: storage ring characteristics; experimental facilities; experi- 
mental research; general user proposals; expansion of the NSLS; 
and transportation to the facility. (GHT) 


1069 ee el”. 59-77) | ee 
planned at Mainz. Drec' Univ. ienieens, 
F.R.). Inst. fuer Kernphysik). 1984. NTIS (US Sales Only), 
a Saga AOl. File Number 1185780022. (CONF 
From 3. miniconference on coincidence reactions with elec- 
tromagnetic Gate meshes, Amsterdam, Netherlands — Nov 1983). 
Microtron (MAMD), a cascade of 3 race track 
sitianendnsteepameinoptenioe cians 1979. In this report, some 
technical design values are given for three different operation 
stages. The second stage of MAMI has been in operation since Feb 
1983 and, by now, has practically reached its design values. Con- 
struction of the third stage with nominal energy of 840 MeV will 
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start in 1984 and is expected to be completed by the end of 1987. 

Experimental activities with the 180 MeV beam have been started 

by July 1983 and preliminary data have been obtained for (e,e’p), 

Ge'v) ‘y), (y,p) and (y,7') reactions. Some data are given and several 
ture experiments are briefly described. 


1090 (INIS-mf—9077, pp 78-113) Plans for coincidence 

ee ee accelerator. Bertozzi, W.; Finn, 

(Massachusetts Inst. of Tech., Cambridge (USA). 

Dept OF Phe Physics). 1984. NTIS (US Sales Only), PC A10/ 
A01. File Number TI85780022. (CONF-8311195—). 

From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

In this progress report, several plans for coincidence re- 
search at the MIT-Bates accelerator are described. First, the design 
specifications for the Bates spectrometers are given (ELSSY, 
MEPS, OHIPS, BIGBITE, QUADS). Then the experimental pro- 
grams are presented: (1) tensor polarization of recoil deuterons 
from elastic e-d scattering; (2) measurement of the (y,7°) cross sec- 
tion from ™C and ‘He; (3) D(y,pp)m™ reaction study; (4) measure- 
ment of the (e,e’f) cross section in *°*U; (5) decay of the giant re- 
sonances following inelastic electron scattering: coincidence meas- 
urements on 'C(e,e’p)"B; (6) the '*C(e,e’p) reaction mechanism in 
the quasielastic region, the dip region and the delta region; (7) feasi- 
bility of D(e,e'n) at Bates. As to (1), the e-d coincidence is used to 
remove the background deuterons originating from other processes 
in the D.O target. In all other work, the coincidence is required to 
establish the correlation of a pair of particles and the aim is to 
measure the distribution that characterizes the dynamical process. 


1091 (JAERI-M—82-210) Software for the spectrum 
plotter for the JAERI tandem data analyzing system. Kiku- 
chi, Shiroh; Tomita, Yoshiaki. (Japan Atomic Energy Re- 
search Inst., Tokyo). Jan 1983. 3lp. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE84703587. 

This report describes the development of the software for 
the spectrum plotter which is attached to the JAERI tandem data 
analyzing system. Instructions for a command subroutine package 
and directions for use of a spectrum drawing program "SPCPLT” 
are presented. The former is the library of FORTRAN subroutines 
decoded from the original commands of the plotter, and the latter 
is the program to draw spectra of the data taken with the JAERI 
tandem data acquisition system. 


1092 (JAERI-M—83-095) JAERI tandem annual report, 
1982, September 1, 1981-March 31, 1983. Harada, Kichino- 
suke; Maruyama, Michio; Ozawa, Kunio; Shikazono, Nao- 
moto; Tamura, Tsutomu; Tanaka, Shigeya (eds.). (Japan 
Atomic Energy Research Inst., Tokyo). “a 1983. 132p. 
NTIS (US Sales Only), PC A07/MF AOl. File Number 
DE84703531. 

This annual report describes research activities which have 
been performed with JAERI tandem accelerator from September 1, 
1981 to March 31, 1983. Summary reports of 38 papers, publica- 
tions, personnel and a list of co-operative researches with universi- 
ties are contained. 


1093 (LBL—17667) 40 mm bore Nb-Ti model dipole 
magnet. be ore C.; Gilbert, W.; Hassenzahl, W.; Meuser, 
R.; Peters, C ; Rechen, J.; Scanlan, R : (Lawrence. Berkeley 
Lab., CA (USA)). 10 Sep 1984. Contract AC03-76SF00098. 
Tp. (CONF-840937—10). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE85001652. 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep — 

Preliminary R and D has been started on magnets for a next- 
generation high-energy-physics accelerator, the 20 TeV Supercon- 
ducting Supercollider (SSC). One design now being developed at 
LBL is described in this paper. The design is based on two layers 
of flattened Nb-Ti cable, a 40 mm ID winding with flared ends, 
and an operating field of 6.5 T. Experimental results are presented 
on several one-meter-long models tested at both He I and He II 
temperature. Measurement of field, residual magnetization, quench 
propagation velocity, and winding prestress are presented. (A 2-in-1 
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magnet based on this coil design is being jointly developed by LBL 
and Brookhaven National Laboratory, and 15 ft. long models are 
being constructed at BNL). 


1094 (LBL—18166) Equilibration, compression and flow 
at the Bevalac. Pugh, H.G. (Lawrence Berkeley Lab., CA 
(USA)). Jul 1984. Contract AC03-76SF00098. 20p. (CONF- 
8406189—6). NTIS, PC A02/MF A0i; 1; GPO Dep. File 
Number DE85000636. 

From 4. international conference on ultrarelativistic nucleus- 
nucleus collisions - QUARK MATTER '84; Helsinki, Finland (17 
Jun 1984). 

This paper presents data acquired in the past two years by 
the Streamer Chamber group and the Plastic Ball group. The paper 
presents evidence that at Bevalac energies, head-on nuclear colli- 
sions result in stopping; it presents evidence for collective flow of 
the interacting nuclei; it presents evidence that a substantial part of 
the energy is tied up in compressional energy at the high density 
phase of the collision; finally, it presents recent data concerning as- 
pects of the collisions such as interaction volume, particle ratios 
and temperatures. At the meeting at Bielefeld two years ago, it was 
not possible to make definitive statements about most of these sub- 
jects: the progress in the intervening period has been remarkable. 
17 references, 14 figures, 1 table. 


1095 (LBL—18187) Proceedings of the workshop on 
prospects for research with radioactive beams from heavy ion 
accelerators. Nitschke, J.M. (ed.). (Lawrence Berkeley Lab., 
CA (USA)). Apr 1984. Contract AC03-76SF00098. 209p. 
(CONF-8404154—). NTIS, PC A10/MF AOI; 1; GPO Dep. 
File Number DE85000789. 

From Workshop on prospects for research with radioactive 
beams from heavy-ion accelerators; Washington, DC, USA (26 Apr 
1984). 

The SuperHILAC Users Executive Committee organized a 
workshop on Prospects for Research with Radioactive Beams from 
Heavy Ion Accelerators. The main purpose of the workshop was to 
bring together a diverse group of scientists who had already done 
experients with radioactive beams or were interested in their use in 
the future. The topics of the talks ranged from general nuclear 
physics, astrophysics, production of radioactive beams and high 
energy projectile fragmentation to biomedical applications. This 
publication contains the abstracts of the talks given at the work- 
shop and copies of the viewgraphs as they were supplied to the 
editor. 


1096 (NAC-AR—82-01) Annual report June 1982. 
(Council for Scientific and Industrial Research, Faure 
(South Africa). National Accelerator Centre). Jun 1982. 
264p. NTIS (US Sales Only), PC Al2/MF AOl. File 
Number DE84703532. 

The report describes the developments at the National Ac- 
celerator Centre, Faure, for the period 1981-1982. The magnet of 
the light-ion injector, a solid-pole cyclotron was fully assembled 
and field measurements were carried out. Several components for 
the seperated-sector cyclotron were completed during the year. 
When completed, the NAC facilities will consist of a seperated 
sector cyclotron, a solidpole injector cyclotron, an injection line 
and beamlines to experimental areas for nuclear physics, radiothera- 
py and isotope production. During the course of the year covered 
by the report, the NAC concentrated on the design and construc- 
tion of the injector cyclotron, the injection beamline and the sepa- 
rated-sector cyclotron which is discussed in the report. 


1097 (SLAC-CN—281) Sector 0 nomenclature. Clen- 
denin, J. (Stanford Linear Accelerator Center, CA (USA)). 
25 Sep 1984. Contract AC03-76SF005S15. 13p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE85000462. 

Nomenclature is given for beamline components in the beam 
injector of the Stanford Linear Collider. (GHT) 
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1098 (UCRL—90914) Brightness limitations in multi-ki- 
loampere electron beam sources. Barletta, W.A.; Boyd, J.K.; 
Paul, A.C.; Prono, D.S. (Lawrence Livermore National 
Lab., CA (USA); Lawrence Berkeley Lab., CA (USA)). 24 
Aug 1984. Contract AC03-76SF00098. 22p. (CONF- 
8409144—1). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE84017417. 4 

From Free electron laser conference; Castelgandolfo, Italy 
(3 Sep 1984). 

Heuristic relationships such as the Lawson-Penner criterion, 
used to scale Free Electron Laser (FEL) amplifier gain and effi- 
ciency over orders of magnitude in beam current and brightness, 
have no fundamental basis. The brightness of a given source is set 
by practical design choices such as peak voltage, cathode type, gun 
electrode geometry, and focusing field topology. The design of low 
emittance, high current electron guns has received considerable at- 
tention at Livermore over the past few years. The measured bright- 
nesses of the Experimental Test Accelerator (ETA) and Advanced 
Test Accelerator (ATA) guns are less than predicted with the EBQ 
gun design code; this discrepancy is due to plasma effects from the 
present cold, plasma cathode in the code. The EBQ code is well 
suited to exploring the current limits of gridless relativistic Pierce 
columns with moderate current density (<50 A/cm?) at the cath- 
ode. As EBQ uses a steady-state calculation it is not amenable for 
study of transient phenomena at the beam head. For this purpose, a 
Darwin approximation code, DPC, has been written. The main 
component in our experimental cathode development effort is a 
readily modified electron gun that will allow us to test many candi- 
date cathode materials, types and electrode geometries at field 
stresses up to 1 MV/cm. 6 references, 6 figures. 


4304 Storage Rings 


REFER ALSO TO CITATION(S) 4304001387 
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1099 (AD-A—142475/3) Modifications to iterative re- 
cursion unfolding algorithms and computer codes to find more 
appropriate neutron spectra. Final report. Lowry, K.A.; 
Johnson, T.L. (Naval Research Lab., Washington, DC 
(USA)). 6 Jun 1984. 36p. (NRL-MR—5340). NTIS, PC 
A03/MF AO1. 

Modifications were made to iterative recursion unfolding al- 
gorithms and computer codes which allow the incorporation of 
prior knowledge, such as cutoff energy or preferred spectral shape, 
into the solution. Using these modifications, more appropriate neu- 
tron spectra are obtained. 


1100 (CONF-841007—5) Majority-logic NE-110 detec- 
tor for keV neutrons. Hill, N.W.; Harvey, J.A.; Horen, D.J.; 
Morgan, G.L.; Winters, R.R. (Oak Ridge National Lab., 
TN (USA)). 1984. Contract AC05-840R21400. 25p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85000267. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

An NE-110 proton-recoil scintillation counter whose effi- 
ciency is reproducible and stable has been developed for neutrons 
in the energy range from 5 keV to 1 MeV. Majority-of-logic at 
below the single photoelectron level is used between two or more 
phototubes viewing the same scintillator. Pulse height distributions 
as a function of neutron energy have been measured between 5 and 
350 keV with two different detector configurations: a thin square 
slab of NE-110 and a cylinder of NE-110. The absolute efficiency 
of the slab detector has also been determined. The measured results 
are in good agreement with results from Monte Carlo calculations. 
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1101 ne 2000 a ee 
ie ee Oe and filtering 
in particle physics. Lecoq, J. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches ‘Nucleaires). an 1983. 168p. 
(In French). NTIS (US Sales Only), PC A08/MF AOI. File 
Number DE84752009. 

This thesis describes the interest of using microprogramma- 
ble microprocessors for on-line triggering and event filtering in 
high energy physics experiments. The first part is used to analyse 
this problem and to show the principal difficulties. The second part 
describes our solution, which consist of adding in the initial infor- 
matic structure a great transfer and treatment capability by a multi- 
processor architecture, suitable to each experiment. The third part 
is dedicated to the description of our fast processor GESPRO and 
of its software tools specially written for this realization. Perform- 
ances obtained are then given. The last part is used to detail the 
results obtained since 1975 on two experiments (WA2 and NA10) 
on the SPS of CERN at Geneva. 


1102 gn So ge Microprogrammable processors 
contribution to acquisition system and to control-on-line of 
the NA10 experiment. Klein, P. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). May 1982. 
138p. (in French). NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE84752014. 

This thesis is concerned with the event filtering system, used 
in the NA10 experiment in CERN. The experiment studies high 
mass dimuons, produced in pi-minus-nuclei collisions at different 
energies (100-300 GeV). Hardware, software and system perform- 
ance are described. In a first part, experiment apparatus, detectors, 

i logic and acquisition system with the associated filter are 
described. In a second part, filtering program and specific instruc- 
tions, together with the system performance are presented. 


1103 (@OE/NV/10282—2038) Mercuric iodide photode- 
tectors for scintillation spectroscopy. Markakis, J.; Ortale, C.; 
Schnepple, W.; Iwanczyk, J.; Dabrowski, A. (EG and G, 
Inc., Goleta, CA (USA). Energy Measurements Group; 
University of Southern California, Marina Del Rey (USA). 
Inst. for Physics and Imaging Science). 1984. Contract 
AC08-83NV 10282. 4p. (CONF-841007—6). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85001437. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

We have measured the to 17Cs (662 keV) of both 
a 1-inch-diam by 2-inch-thick Nal(T1) scintillator optically coupled 
to a 1-inch-diam by 800-ym-thick mercuric iodide (Hgl,) photode- 
tector, and a 1-cm-diam by 1-cm-thick CaWOQ, scintillator coupled 
to a 1.3-cm-diam by 600-ym-thick Hgl: photodetector. Best spec- 
tral resolution to *7Cs was 7.8% FWHM for the Nal(T1)-Hgle and 
12.5% FWHM for the CaWO,-Hgle detectors; peak-to-valley ratios 
were 26:1 and 16:1, respectively. Hgle detectors operate at room 
temperature and their use in scintillation spectroscopy presents the 
ultimate miniaturization of scintillation detectors, limited mainly by 
the size of the scintillation crystal. 


(HMI-B—410, pp 132) Mn Ry mY = 
CR-39. Beth, M.; Enge, W.; pyr eet G,; 
bauer, B.; Lettau, H. 1984. (In 5 Nis ws (US Sod 
Only), PC A08/MF AO1. Fic b Nonber T 184752248 
In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


(INIS-BR—143, ppt 125-130) eatiee of silicon 
detectors to heavy ions. 


position sensitive Read, P.M. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Nuclear Physics Div.); Rotberg, V.H. (Sao Paulo 
Univ. (Brazil). Inst. de Fisica); Tolfree, D.W.L.; Groves, J. 
(Science and eering Research Council, weg: 2 
(UK). Daresbury Lab.). 1982. NTIS (US Sales Only), PC 
A08/MF A0O1. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 
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1106 a Experimental study on neutron do- 
simeters threshold energies. Sakurai, Kiyoshi. 
(Japan Poot ae Research Inst., Tokyo). ‘Au ; 
32p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE84703575. 

An important point requiring consideration in studying radi- 
ation damage for reactor materials is neutron dosimetry with 0.1 -- 
1 MeV range. There are only a few dosimeters sensitive to neutron 
with energy from 0.1 to 1 MeV for thermal neutron reactor, and 
the practical use is currently made only of those based on the dosi- 
meters sup(103 m)Rh(n,n’) **Rh and *’Np(n,f)FP. New dosi- 
meters ‘°Hg(n,n’) sup(199m)Hg, **Nb(n,n’) sup(93m)Nb and 
107 Ag(n,n’) sup(107m)Ag were studied to measure neutron with 
energy from 0.1 to 1 MeV. This paper describes the neutron cross 
section measurement for the '°Hg(n,n’) sup(199m)Hg reaction 
from 0.78 to 6.3 MeV and the use of cross section data for neutron 
spectrum unfolding, measurement of neutron fluence above 0.1 
MeV with the dosimeter **Nb(n,n’) sup(93m)Nb, and use of new 
dosimeter '°? Ag(n,n’) sup(107m)Ag for neutron spectrum unfolding. 
The fission averaged cross section for the ‘*Hg(n,n’) 
sup(199m)Hg reaction was calculated by using the Watt-type fission 
spectrum, and was compared with the measured one. The calculat- 
ed one is about 5% smaller than the measured one. The total neu- 
tron flux calculated from the unfolded neutron spectrum with 
199 Hig(n.n’) sup(199m)Hg reaction rate was 1% smaller than that 
without the reaction rate. The uncertainty of the neutron fluence 
above 0.1 MeV measured with the dosimeter *Nb(n,n’) 
sup(93m)Nb is smaller than +-30%, including the uncertainties of 
the half-life, the branching ratio, the **Nb(n,n’) sup(93m)Nb cross 
section, and the neutron . The calculated reaction rate for 
107 Ag(n,n’) sup(107m)Ag reaction was 12.8% smaller than that of 
measured reaction rate. 


1107 (JAERI-M—83-014) Characteristics of a large 
hybrid gas counter. Sawada, Masayasu; Sugiyama, Yasuharu; 
Takekoshi, Eiko. (Japan Atomic Energy Research Inst., 
Tokyo). Feb 1983. 35p. (in Japanese). NTIS (US Sales 
Only), PC A03/MF AOI. File sender DE84703576. 

A large hybrid gas counter has been constructed for use 
with JAERI spectrograph for heavy ion research 
(ENMA). It consists of a gridded, split anode inonization chamber 
with three position sensitive wire proportional counters. The effec- 
tive values for length along the focal plane of spectrograph, depth 
and height are 46 cm, 55 cm and 7 cm, respectively. The incident 
ions have a 45° angle of incidence on the length of the counter and 
pass through in parallel with its depth. The characteristics of the 
counter on a test bench and with the spectrograph are measured 
with a *1Am - a source. The position resolution obtained is typi- 
cally 1 mm and also most of the effective length of 46 cm is in a 
good linearity. The E resolution is limitted by the 380 keV elec- 
tronics noise, which results from the capacitance of large elec- 
trodes. The A E resolution depends on the values of energy loss 
straggling in addition to the 80 keV electronics noise for the 11 cm 
depth of AE. The details of measurements are reported. 


1108 (JAERI-M—83-062) Time-pickoff techniques for 
anticoincidence 


an w-background m 
Tojo, Takao. (Japan Atomic Ener, Research Inst., 
Tokyo). Apr 1983. 53p. (In Japanese). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE84703578. 

The effects of the time-pickoff techniques on resolving time 
and of the resolving time on background suppression factor have 
been examined for a Ge-Nal(T1) anticoincidence spectrometer. This 
spectrometer was designed to measure extremely low-level radioac- 
tivity. A 14.9 %-relative-efficiency Ge crystal served as the spec- 
troscopy detector and was operated in the slow anticoincidence 
with the two Nal(T1) crystals of which sizes were 8” diam. x 8” 
long(annulus type) and 3” diam. x 3” long(solid type). The detector 
system was placed inside a shield consisted of 10 cm-thick lead 
—_ and 5 cm-thick steel armour plates. When the spectrometer 

was operated in the mode of Constant Fraction-Leading Edge(CF- 
LE) time-pickoff, the most effective suppression of the secondary 
cosmic-ray background was achieved with the shortest resolving 
time of 0.80 ps. In the case of CF-CF time-pickoff, the resolving 
time of 2.5 js was necessary to obtain the same suppression effect 
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as in the CF-LE time-pickoff. The count-rate of background con- 
tinuum of the anticoincidence was reduced to 7.5 x 10™® 
counts/s.keV at 661 keV and to 2.3 x 10~* counts/s.keV at 1332 
keV. These low count-rates resulted in an average reduction of the 
sing] background of approx. 80 %. Lower limit of detec- 
tion of the for 4°7Cs activity was evaluated to be 7.4 
pCi +- 10 % and 1.5 pCi +- 30 % when the count-time was 40 k 
seconds. 


1109 hove smerny Evaluation of spurious readings 

is Coa Alamos personnel TL dosimeters. Eisen, Y.; Little- 
hn, G.J.; Cortez, J.R. (Los Alamos Nati ional, Lab., NM 

(usay, Aug 1984. Contract W-7405-ENG-36. 14p. NTIS, 
‘A02/MF AOI; GPO Dep. File Number DE85001518. 
This study investigates the possibility of tritium build-up in 


previously irradiated with neutrons, might occur in cases where the 
cards had been accidentally read at temperatures lower than 300°C 
as a result of bad contact between the hot finger in the reading 
system and the chips. Because a TLD card contains glue and paper 
bar-code labels, the postannealing is performed at 80°C for 17 
hours. This annealing procedure alone does not effectively deplete 
the high-energy traps, such as those near 260°C, populated by high- 
LET (Linear Energy Transfer) particles. TLD-600 chips, irradiated 
on a phantom by 400 mrem of moderated fission neutrons, read at 
240°C, annealed at 80°C for 17 hours, and then reread at 280°C, 
showed residual doses as large as 200 mrem (equivalent photons). 
Calculations and experiments show that for neutron exposures 
around | rem of moderated fission neutrons with an average energy 
of 500 keV, the maximum build-up of dose as a result of tritium 
formation is less than 1 mrem. The dose build-up in properly an- 
nealed TLD-600 and TLD-700 chips, is nearly the same, even 
though the TLD-600 chips were previously irradiated by neutrons. 
Both kinds of chips show. natural background accumulation. A 
mechanism for annealing the Harshaw cards at high temperatures, 
without destroying the ‘label or the adhesive material, was devel- 
oped and found to be useful. 7 references, 4 figures, 3 tables. 


(LBL—18225) Workshop on detectors for relativis- 
tic nuclear collisions; proceedings. (Lawrence Berkeley Lab., 
CA (USA)). Aug 1984. Cofitract ACO3-76SF00098- 161p. 
(CONF-8403137—). NTIS, PC A08/MF A01; 1; GPO Dep. 
File Number DE85001402 

From Workshop on detectors for relativistic nuclear colli- 
sions; Berkeley, CA, USA (26 Mar 1984). 
_ Separate abstracts were prepared for ten papers in this pro- 
Two other papers in the proceedings had been previously 
indexed for EDB. (LEW) 


1111 (N—84-24687) Investigation of the effects of long- 
duration exposure on active optical system components 
($0050). Blue, M.D.; Gallagher, J.J.; Shackelford, R.G. 
(Georgia Inst. of Tech., Atlanta (USA)). Feb 1984. 4p. 
NTIS, PC A09/MF AO1. 

Langley Research Center, Long Duration Exposure Facility 
(LDEF), 176-179, N—84-24632 15-15. 

The effects of long duration space exposure on the relevant 
performance parameters of lasers, radiation detectors, and 
optical components, was determined. The results and implications 
of the measurements indicating real or suspected degradation mech- 
anisms were evaluated and guidelines, based on these results, for se- 


lnction and use of componants Sor spans clantoaptiens syetems any 
established. 


1112 (N—84-26391) Development of an X-ray facility 
for radiation dosimetry studies. Huntley, R.B. (Materials Re- 
search Labs., Ascot Vale (Australia)). Dec 1983. 59p. 
(MRL-R—910; AR—003-807). NTIS, PC A04/MF AO1. 

An X ray test facility is described which provides photon 
beams of sharply defined energy in the range 5 to 250 keV. Meth- 
ods adopted include the use of composite filters and radiator foils. 
Characteristics of the radiation beams are established, including 
their intensities, energy spectra, and transvese uniformities, and a 
operating chart is presented. The facility is employed for a wide 
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range of radiation experiments, and its application to the testing and 
calibration of civilian, military, and civil defence radiation measur- 
ing instruments is considered in detail. 


1113 cee A —13, pp 32-39) Calibration of germanium 

K. Jun 1983. German). NTIS (US 
Seles On Only), PC AO5/MF AOl1. File Number T184752122. 
(CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. byrne (26 Apr 1983). 

The process of determining the energy-dependent detection 
probability with measurements using Ge (Li) and high-grade ger- 
manium detectors is described. The paper explains which standards 
are best for a given purpose and given requirements as to accuracy, 
and how to assess measuring geometry variations and summation 
corrections. 


1114 (PTB-Ra—13, pp 40-42) Calibration of semicon- 
proce aye , and its verification by 

undschenk, H. Jun 1983. a 
German). “NTIS (US Sales Only), PC A05/MF AOl1. File 
Number T184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. pom 3 26 Apr 1983). 

A comparative anal shown that the single nuclide de- 
sociation tap deuaeavalh anaes spectrometry is carried out satis- 
pcm ee ag. ay The stronger deviations 
observed could be attributed to the following factors: 1) Probe cali- 
bration and specimen measurement were made under different con- 
ditions. 2) Incorrect emission frequencies Psub(y) were used in 
computing the nuclide compositions (Cd-109, B-133). 3) The count- 
ing losses on account of the summing coincidence of cascade 
sources was left out of consideration (Cs-134). 4) The errors occur- 
ring at lower energies (< 200 keV) when fitting the calibration 
curve were not sufficiently taken into account (Ce-144). 5) With 
measurements of gamma sources below 100 keV, the effects of the 
matrix or the self-absorption within the specimen was not sufficient- 
ly taken into account (Am-241). 


1115 (PTB-Ra—13, pp 74) Ra.BaSO, filtered specimens 
-shaped standards for semiconductor 


used as flat 

gamma spectrometers. Funsch, B. Jun 1983. (In German). 
NTIS (US Sales Only), PC AO5/MF A0O1. File Number 
1184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

For calibrating Ge-detectors, flat-shaped, filtered ***Ra prep- 
arations can be used consisting of crystallized Ra, BaSQ,. They are 
suitable for interlaboratory comparisons and for use as standards. 


(PTB-Ra—14) Procedure for the measurement of 
concentration in natural 


F.R.). Radioaktivitaet). 
Only), PC A02/MF A0O1. File Number 984752124. 

Ru-222 and daughter products in natural gas are measured 
using the Radon Analyzer Model F 125 (People’s Republic of 
China). The Ru concentration is measured in a hermetic chamber 
covered on the inside by a thin layer of ZnS scintillator. 


Nuclear Test 


Program. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 


, R. 
14 Oct 1983. Contract W-7405- 


' ENG-48. lip. (CONF-831015—49). NTIS, PC A02/MF 


A01; GPO Dep. File Number DE85001040. 
.From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1983). 

Applications of fast imaging employ both streak cameras and 
fast framing techniques. Image intensifier tubes are gated to provide 
fast two-dimensional shutters of 2 to 3 ns duration with shatter 
ratios of greater than 10° and resolution greater than 10‘ pixels. 
Shutters of less than 1 ns have been achieved with experimental 
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tubes. Characterization data demonstrate the importance of tube 
and pulser design. Streak cameras are used to simultaneously record 
temporal and intensity information from up to 200 spatial points. 
Streak cameras are combined with remote readout for downhole 
uses and are coupled to fiber optic cables for uphole uses. Optical 
wavelength multiplexing is being studied as a means of compressing 
additional image data onto optical fibers. Performance data demon- 
strate trade-offs between image resolution and system sensitivity. 


ee Wo N.A.; Laul, J.C. "(Battelle Pacific North 
O; ortn- 

West Lab., Richland, WA). pp 384.390 of Natural radiation 
os an om K.G,; Mishra, U.C.; Pillai, K.C.; Sada- 
Sey te New York, NY, USA; John Wiley & Sons, 

4 ne. (1982 (CONF-810153—). Contract AC06-76RL01830. 

From 2. jum on natural radiation environ- 
ment; Bombay, India (19 Jan 1981). 

Using low-level y-ray spectrometry, clean material for con- 
struction of radionuclide detection systems has been identified. In 
general Al contains high quantities of **Th and **U with minimal 
quantities of “°K. Stainless steels contain ©Co. The radioactive 
contents of foams, cements, and light reflective materials are quite 
variable. Molecular sieve materials used in Ge spectrometers con- 
tain 4-9 dpm/g. Only through a judicious choice of materials can a 
spectrometer with the lowest achievable background be assembled. 
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REFER ALSO TO CITATION(S) 44030094, 574, 700, 1111, 1183, 1340 


1119 eet FB-T—84-113) Quantitative determination 
of gaseous air ee ee Lam- 
brich, R.; Sondergeld, M lesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F. g Jun 1984. 
90p. (In German). NTIS Ss Sales Only), PC A0S/MF 
A01. File Number DE84752216 

Small quantities of gaseous air pollutants cause variations of 
the surface conductance of metal oxide semiconductors. Sinter 
bodies, sinter films and sputter films of ZnO and SnO. were system- 
atically investigated to indicate carbon monoxide (CO), methane 
(CH). and hydrogen sulphide (H2S) quantitatively and selectively. 
Sensitivity, selectivity and long term stability were considerably im- 
proved by dopants, catalysts and stabilising admixtures. Short rise 
times for quick alarm devices were accomplished by specific prepa- 
tation techniques. Based on the investigations a measuring and 
alarm apparatus for H2S has been developed. A procedure is de- 
scribed to reduce the cross sensitivity and the aging effects of the 
CO/CH; sensor. 32 references, 29 figures, 2 tables. 


1120 (BMFT-FB-T—84-144) Automated Nuclear Mag- 
netic Resonance : 


ung 
many, F.R.)). Jun 1984. 71p. (in German). 


( 
S (US Sales 
Only), PC A04/MF AO1. File Number DE84752224. 

With the help of modern computer technology a sample 
changer robot was constructed and equipped with the necessary 
safety devices. A microprocessor controls the pneumatic system. 


The automation of data acquisition and was conceived 
in cooperation with the manufacturer Bruker Analytik and tested in 
routine application. The data transfer to the CHB-mainfraim com- 
puter allows the computer-assisted interpretation of the spectral in- 
formation providing possible substructures. Extensive automation of 
an NMR assigns new functions in routine analysis as 
well as production control to this informative yet previously expen- 
sive spectroscopic technique. 28 figures. 


1121 (CEA-R—5248) Phonon with super- 
tunnel (CEA Centre 


ay mg Nucleaires de Grenoble, 38 (France). Feb 1984. 
. (in French). NTIS ’ Sales Only), PC A0S/MF AOI. 

ie: Number DE8475200 
is os cemetinaciate niin aleadiieii i 
and detectors of monochromatic phonons of frequency larger than 
80 GHz, as was first devised by Eisenmenger and Dayem (1967) 
and Kinder (1972a, 1973). In this report, we intend to give a gener- 


spectroscopy 
Grimshaw, J.M. 
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al outline of this type of spectroscopy and to present the results ob- 
tained so far. The basic physics underlying phonon generation and 
detection are described in chapter I, a wider approach being given 
in the references therein. In chapter II, the different types of junc- 
tions are considered with respect to their use. Chapter III deals 
with the evaporation technique for the superconducting junctions. 
The last part of this report is devoted to the results that we have 
obtained on y-irradiated LiF, pure Si and Phosphorous implanted 
Si. In these chapters, the limitations of the spectrometer are 
brought out and suggestions for further work are given. 


1122 (INER—0515) Design, fabrication and calibration 
of orifice flow meters for operation with water at pressures up 
ba 2500 psia. Yin, S.T.; Chang, C.Y. (Institute of Nuclear 
ae Research, Lung-Tan (Taiwan)). Jun 1980. 40p. 
as. ee Only), PC A03/MF A0O1. File Number 
DE8590014: 

A seo description of the design, fabrication and calibra- 
tion of flange-type orifice flow meters for operation with water at 
pressures up to 2500 psia is presented. The discharge coefficient is 
determined for each of the orifice flow meter calibrated. All data 
are tabulated or plotted on commonly used engineering coordi- 
nates. 


1123 (LA—10147-M) Cookbook for determining essen- 
tial transmission characteristics of spherical section electro- 
static analyzers. Gosling, J.T.; Thomsen, M.F.; Anderson, 
R.C. (Los Alamos National Lab., NM (USA)). Jul 1984. 
Contract W-7405-ENG-36. 157p. NTIS, PC A08/MF AOI; 
1; GPO Dep. File Number DE85001404. 

Spherical section electrostatic analyzers are commonly used 
for the in situ measurement of plasmas in space. The geometric 
factor and response characteristics of such analyzers are complex 
functions of the analyzer bending angle, the entrance aperture size, 
the radius of curvature of the analyzer plates, and the positions and 
sizes of the sensing elements. This cookbook provides equations, 
figures, and plots that define the geometric factor and response 
characteristics of spherical section electrostatic analyzers as func- 
tions of the analyzer geometry. 


1124 (LBL—18466) Applications of Heavy-Ion Ruther- 
ford Backscattering Spectrometry (HIRBS) to the analysis of 
contact structures on GaAs and Ge. Yu, K.M.; Jaklevic, 
J.M.; Haller, E.E. (Lawrence Berkeley Lab., CA (USA)). 
- 1984. Contract AC03-76SF00098. 15p. (CONF- 

841117—13). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE85000671. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The use of Heavy-Ion Rutherford Backscattering Spectrom- 
etry (HIRBS) for the analysis of layered structures on GaAs and 
Ge substrates has been studied. Direct comparisons of data obtained 
using both '*O and ‘He projectiles for the characterization of con- 
tact structures have demonstrated the advantages of HIRBS for the 
study of substrates with increased atomic masses due to the im- 
proved mass resolution of the method for high Z materials. We 
present results obtained from a study of thermally induced interac- 
tions between Ga As and Ge substrates and the metals Pt and Pd. 
Results of the analysis of multiple layered structures on GaAs and 
GaAlAs substrate with HIRBS are also discussed. 


1125 (MINTEK-M—125) Commissioning of an automat- 
ed microphotometer used in spark-source mass spectrometry. 
Pearton, D.C.G.; Heron, C. (Council for Mineral Technolo- 
gy: F Randburg (South Africa)). 28 Nov 1983. 12p. NTIS (US 

Only), PC A02/MF AO1. File Number DE84703577. 

A description of the automated microphotometer and its op- 
eration is given, which includes measurement under computer con- 
trol. Speed and precision tests indicate that the system is superior in 
every respect to that in which an analyst reads photoplates in 
spark-source mass spectrometry. 





165 / ERA-10/1 


1126 (N—84-25431) Chopped molecular beam multiplex- 
ing system. Adams, B.R. (National Aeronautics and Space 
Administration, Hampton, VA (USA). Langley Research 
Center). Apr 1984. 21lp. NTIS, PC A02/MF AO1. 

The integration of a chopped molecular beam mass spec- 
trometer with a time multiplexing system is described. The chop- 
ping of the molecular beam is synchronized with the time intervals 
by a phase detector and a synchronous motor. Arithmetic means 
are generated for phase shifting the chopper with respect to the 
multiplexer. A four channel amplifier provides the capacity to inde- 
pendently vary the baseline and amplitude in each channel of the 
multiplexing system. NASA 


1127 (N—84-26398) Stochastic model for photon noise 
induced by charged particles in multiplier phototubes of the 
space telescope fine guidance sensors. Howell, L.W.; Kennel, 
H.F. (National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight 
a Jun 1984. 67p. (NASA-TP—2337). NTIS, Pt PC A04/ 

The Space Telescope (ST) is subjected to charged particle 
strikes in its space environment. ST’s onboard fine guidance sensors 
utilize multiplier phototubes (PMT) for attitude determination. 
These tubes, when subjected to charged particle strikes, generate 
spurious photons in the form of Cerenkov radiation and fluores- 
cence which give rise to unwanted disturbances in the pointing of 
the telescope. A stochastic model for the number of these spurious 
photons which strike the photocathode of the multiplier phototube 
which in turn produce the unwanted photon noise are presented. 
The model is applicable to both galactic cosmic rays and charged 
particles trapped in the Earth's radiation belts. The model which 
was programmed allows for easy adaption to a wide range of parti- 
cles and different parameters for the phototube of the multiplier. 
The probability density functions for photons noise caused by pro- 
tons, alpha particles, and carbon nuclei were using thousands of 
simulated strikes. These distributions are used as part of an overall 
ST dynamics simulation. The sensitivity of the density function to 
changes in the window parameters was also investigated. 


1128 (PNL—5272) HEDL air filter examination system 
software. Stapleton, E.E. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1984. Contract AC06- 
76RL01830. 114p. NTIS, PC A06/MF AOI; 1; GPO Dep. 
File Number DE85000043. 

This document describes the system software and operation 
of the Hanford Engineering Development Laboratory (HEDL) air 
filter sample counting systems. Included are a description of how 
each program functions with flow charts, sample printouts, pro- 
gram listings and a listing with comments of test routines that exer- 
cise the hardware. This effort is a result of a work order from 
HEDL Operational Safety to the Instrument Calibration and Eval- 
uations section of the Pacific Northwest Laboratory (PNL) to up- 
grade the HEDL counting systems to include standardization, 
radon subtraction, and detector cooling. 


1129 (SAND—84-1581C) Ion implanted lateral in 2Ga 
sAs/GaAs strained-layer superlattice photodetector. Bulman, 
G.E.; Myers, D.R.; Wiczer, J.J.; Dawson, L.R.; Biefeld, 
R.M.; Zipperian, T.E. (Sandia National Labs., Albuquerque, 


NM (USA)). 1984. Contract AC04-76DP00789. 15p. 
(CONF-841234—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85001365. 

From International electron devices meeting; San Francisco, 
CA, USA (10 Dec 1984). 

A Be* implanted lateral In 21Ga sAs/GaAs SLS photodetec- 
tor has been fabricated. The devices exhibit good reverse bias char- 
acteristics with dark current of less than 6nA at -60 V. Quantum 
efficiency measurements indicate an uncoated external value of 
50% at 20V. Position resolved photocurrent measurements show 
that carrier collection occurs over a large area (100 pm x 250 pm 
at -50V) with capacitance values less than 1 pF. This is the first 
demonstration of a photodetector which utilizes the preferred di- 
rection of conduction that occurs in superlattice structures. 
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1130 (Y/DV—361-1) Problems in high temperature 
thermocouple thermometry. Kollie, T.G.; Anderson, R.L. 
(Oak Ridge Y-12 Plant, TN (USA); Oak Ridge National 
Lab., TN (USA)). 16 Oct 1984. Contract AC05-840S21400. 
25p. (CONF-84091 09—4). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85000808. 

From Industrial 
Knoxville, TN, USA (10 Sep 1984). 

Thermocouples are the most common thermometers used in 
science and industry for high temperature measurements. Contrary 
to common belief, thermocouples are not a panacea for high tem- 
perature thermometry, for they too have significant problems asso- 
ciated with their use. Accurate temperature measurements with 
these instruments can be achieved only when their applications are 
planned carefully. With the instruments now available, accurate 
thermocouple thermometry above 1200°C is a herculean task. The 
error sources in high temperature thermocouple thermometry can 
be divided into seven categories: thermal shunting errors, electrical 
shunting errors, calibration errors, decalibration errors, extension 
wire errors, reference junction errors, and data acquisition errors. 
Each error source is described in this paper, specifically: the tem- 
perature intervals in which each source is operative; the magnitudes 
of the sources; difference in sources for various types of thermo- 
couples and environments; and where possible, methods for mini- 
mizing, calculating, or measuring the magnitude of the errors. To 
aid in a more fundamental understanding of error sources, a brief 
review of the theory of thermocouple thermometry precedes the 


discussion of the error sources. 


measurement symposium; 


1131 (Y/DV—362) Performance of Chromel versus 
Alumel and Nicrosil versus Nisil thermocouple assemblies in 
vacuum and argon between 1000°C and 1200°C, Ludtka, 
G.M.; Kollie, T.G.; Anderson, R.L.; Christie, W.H. (Oak 
Ridge Y-12 Plant, TN (USA); Oak Ridge National Lab., 
TN (USA)). 15 Oct 1984. Contract AC05-840S21400. 24p. 
(CONF-8409109—5). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE85000810. 

From Industrial temperature measurement symposium; 
Knoxville, TN, USA (10 Sep 1984). 

Prior work has shown that Nicrosil versus Nisil (Type N) 
thermocouples exhibit improved thermoelectric stability at elevated 
temperatures in oxidizing environments greater than existing nickel 
base thermocouple alloys. This research has evaluated the perform- 
ance of Chromel versus Alumel and Nicrosil versus Nisil thermo- 
couple assemblies in vacuum and argon between 1000°C and 
1200°C. Both sheathed and bare thermocouple wires of various 
thicknesses were tested. The thermocouples were compared after 
exposure to the elevated temperatures by measuring thermoelectric 
drift from initial calibration data and by performing in-place inho- 
mogeneity tests. Under these test conditions, comparable behavior 
was exhibited by the Type K and Type N thermocouples. Howev- 
er, several conclusions could be made. Thick, bare thermocouples 
did as well as sheathed thermocouples especially at elevated tem- 
peratures where reaction with insulating materials is likely for 
sheathed thermocouples. Stainless steel sheathed thermocouples 
tended to exhibit larger maximum errors than Inconel sheathed 
thermocouples which is a result of contamination by diffusion of 
sheath component species into the thermoelements. At 1200°C, 
only the thickest thermocouples (bare or sheathed) survive without 
shorting or developing significant error for short exposure times. In 
general, the decalibrations of both types of thermocouples are simi- 
lar between 1000°C and 1200°C in both vacuum and argon envi- 
ronments. 


1132 (LA-tr—84-48) Mass-spectrometric leak detector. 
Men’shikov, M.L.; —— G.F.; Nazarov, A.S.; Levina, 
L.E.; Karpov, V.L; Pimenov, V.V. Translated from Byulle- 
ten Izobretenii i Tovarnykh Znakov ; No. 6, 72(1965). Con- 
tract W-7405-ENG-36. 3p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE8 99. DE85000299 
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1133 (LA-tr—84-45) Small sealed off neutron tube. Ero- 
solimskii, B.G.; Bondarenko, L.N.; Voitsik, L.R.; Shimele- 
vich, Iu.S.; Iudin, L.L. Translated from Yadernaya Geofizika 
: 351-355(1959). Contract W-7405-ENG-36. 9p. ‘Op. NTIS, PC 
A02/MF A0l; GPO Dep. File Number DE85000298. 
DE85000298 

A small-scale neutron generator intended for use in wells is 
described. The central part is an accelerating ion tube. Electrons 
emitted by a heated tungsten cathode are accelerated by cylindrical 
anode and move in a spiral trajectory due to a longitudinal magnet 
io field. The electrons then rebound backward dee to a negative 
potential and thus oscillate back and forth ionizing the gas in the 
tube. The positively charged ions are accelerated and fall on a 
target. The tube may function as a high voltage kenotron which 
may be used to double the acceleration voltage. (LEW) 
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1134 (LA—10152-MS) Evaluation = sl fundamental 
research on explosives (FRE) program. Ri T.; Rabie, 
R.L. (Los Alamos National Lab., NM (USA). Sep oe 
Contract W-7405-ENG-36. 20p. NTIS, PC A02/MF AOi 
GPO Dep. File Number DE85001537. 

A means to quantify both progress and the relative impor- 
tance of the various tasks composing a large research program is 
discussed. The discussion is within the context of the particular ex- 
ample of the Fundamental Research on Explosives (FRE) program 
currently at the Los Alamos National Laboratory. The analysis re- 
veals a strong connection in the generally parallel layout of the 
FRE program to planning for crisis aversion. The analysis is found 
to be valuable in obtaining a view of an existing R and D program 
in terms of its current probability of meeting its goals. 


1135 (SAND—84-1712) Asymptotic formulas for the 
motion of shaped charge liners. Robinson, A.C. (Sandia Na- 
tional Labs., Albuquerque, NM ae 1984. Contract 
AC04-76DP00789. 21p. NTIS, PC A A01; GPO 
Dep. File Number DE85000197. 

We use a formal expansion procedure to derive solutions to 
an equation of motion for shaped charge liners. This procedure re- 
produces results of Chou, Hirsch and Ciccarelli for small angle de- 
flection while providing additional useful formulas and insight. We 
obtain explicit formulas for the position and velocity of material 
elements of the liner as a function of time and initial Lagrangian 
position of the element. The initial curvature of the liner is not as- 
sumed to be infinitesimal. However, it is shown that the explicit 
curvature of the liner does not enter into the formulas so that pre- 
viously obtained results may also be applied to the finite curvature 
case. The analysis also shows how a Lagrangian spatial variable, 
which need not be arclength, enters into the formulas. The formu- 
las are convenient for applications in analytical shaped charge 
codes. 


1136 (UCID—20177) Response of explosive systems to 
thermal stimuli: a state-of-the-art assessment. McGuire, R.R. 
(Lawrence Livermore National Lab., CA (USA)). 25 
1984. Contract W-7405-ENG-48. 10p. NTIS, PC A 
A01; GPO Dep. File Number DE85000919. 

The assessment was made by visiting a number of organiza- 
tions and interviewing key researchers in the field. The questions 
and some of the answers are listed. (DLC) 


1137 (LA-tr—84-39) Investigation of ring structures 
subjected to intense dynamic stress. Sorikov, S.V. (Los 
Alamos National Lab., NM (USA)). 1975. Contract W-7405- 
ENG-36. Translation source information not available . 13p. 


NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85000240. 


Purpose was to study the continuous unstable flow of a me- 
tallic ring from an explosion. 
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4502 Nuclear 
REFER ALSO TO CITATION(S) 4502001117 


(ORNL/Sub—82-47905/1) Electromagnetic pulse 


gp Engineering San Po CA a (USA), Aug 
984. mtract ACO0S5- $40R21400. 164p. NTIS, PC A08/ 
MF AOI; 1; GPO Dep. File Number D. 85000166. 

A high altitude nuclear burst, detonated at a height of 50 km 
or more, causes two types of electromagnetic pulses (EMP) - high 
altitude EMP (HEMP) and magnetohydrodynamic EMP (MHD- 
EMP). This high altitude EMP scenario is of principal concern 
when assessing the effects of EMP on electric power systems, be- 
cause the total United States can be simultaneously illuminated by 
HEMP and MHD-EMP can cover a large area of up to several 
hundred kilometers in diameter. The purpose of this project was 
first to define typical electrical power system characteristics for 
EMP analysis, and second, to determine reasonable worst case 
EMP induced surges on overhead electric power system transmis- 
sion and distribution lines for reasonable assumptions, using unclas- 
sified HEMP and MHD-EMP electric field waveforms. 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 5000001542 
5001 Basic Studies 


1139 (DOE/EP/12086—T6) Non-photochemical interac- 
tions of sulfur and nitrogen compounds in acid deposition. 
Final report. Edwards, L.O.; Meserole, F.B.; Leonard, R.L.; 
Hall, T.A. (Radian Corp., Austin, TX (USA)). 22 Aug 1984. 
Contract AC01-82EP12086. 67p. NTIS, PC A04/MF A0O1; 
GPO Dep. File Number DE84016141. 

Radian scientists suggest that, the direct reaction of SO2 and 
NO, in rain and cloud water could be an important factor in their 
oxidation under low light conditions. Information pertaining to the 
potential of the sulfite-nitrite mechanism is presented. An analysis 
of the impact that this chemistry would have on policy regarding 
control strategies and future research is also presented. Finding that 
sulfite-nitrite reactions do, at times, account for a substantial por- 
tion of SO. oxidation will: provide an improved understanding of 
nonphotochemical oxidation mechanisms; introduce a new set of 
compounds to consider in the study of toxic effects of acid deposi- 
tion; improve accuracy of atmospheric models; and effect regional 
emission control strategies based on identifying and reducing the 
limiting reactant. 34 references, 1 figure, 3 tables. (MF) 


1140 (GSF-BPT—2/79) Influences of environmental 
chemicals on the climate and biological consequences. (Ge- 
sellschaft fuer Strahlen- und Umweltforschung m.b.H. 
Muenchen, Neuherberg (Germany, F.R.). Bereich Projekt- 
traegerschaften). Jun 1979. 49p. (In German). (CONF- 
7810297—Summs.). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84752230. 

From Seminar on influences of environmental chemicals on 
the climate and biological consequences; Neuherberg, F.R. Germa- 
ny (29 Oct 1978). 

Lectures in the field of laboratory investigations were held, 
for instance atmospheric reactions of hydroperoxyl radicals, chlo- 
rine atoms and chlorine oxide radicals or kinetic and intensity of 
photochemical reaction pathes in the atmosphere. The lectures 
about field measurements deal with measurements of radical con- 
centration in the atmosphere or distribution of fluorinated hydro- 
carbons. 2 lectures about model calculations were held and in the 
field of measuring methods lectures are named determination of 
small smounts of HCi in troposphere and atmosphere or measure- 
ment of OH-radicals in troposphere. Biological consequences were 
discussed by effect of environmental chemicals on the primary 
processes of photosynthesis. 
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1141 (PB—84-207562) EPA (Environmental Protection 

Agency) Environmental Data Base and Model Directory. 
Volume 1, (Environmental Protection Agency, Washington, 
DC (USA). Office of Library Systems and Services). Jul 
1983. 63p. NTIS, PC A04/MF AO1. 

See also Volume 2, PB84-207570. 

Volume 1 of the EPA Environmental Data Base and Model 
Directory consists of the following indexes: Names of Data Bases, 
Names of Models, Index of Organizations, Names of Discontinued 
Data Bases, and Names of Discontinued Models. The brief descrip- 
tion of data bases and models that appear within each of the index- 
es points to the specific page in Parts 1 and 2 of Volume 2 that 
contain a complete descriptive record of that data base or model. 


(PB—84-207570) EPA (Environmental Protection 
Agency) Environmental Data Base and Model Directory. 
Volume 2. Parts 1 and 2. (Envi i 
Agency, Washington, DC (USA). Office of Library Systems 
and Services). J 1983. 1633p. NTIS, PC A99/MF E07. 

See also Volume 1, PB84-207562. 

Part 1 of Volume 2 begins with the National Institutes of 
Health/Environmental Protection Agency (NIH/EPA) Chemical 
Information System's (Accession No. 2209000905) on page 1 and 
runs through the Mussell Watch data base (Accession No. 
6408000201) on page 810. Part 2 of Volume 2 begins with the 
Coastal Environmental Assessment Studies on page 812 and runs 
through the Agricultural Watershed Runoff Model on page 1625. 


1143 (PB—84-215037) Environmental satellite imagery, 
November 1983. (National Environmental Satellite, — 
and Information Service, Washington, DC (USA)). Mar 

1984. 98p. NTIS, PC AOS. 

Key to Meteorological Records Documentation. 

The Key to Meteorological Records Documentation 
(KMRD) No. 5.4 series is issued monthly to describe current cloud 
data obtained by NOAA's operational environmental satellites. It 
contains daily global satellite imagery in condensed form as a guide 
to data stored in the NOAA archive, and is designed to help users 
select data for research and climatological use. The monthly issues 
usually are printed and distributed within 2 months after the close 
of the month of observation. On March 16, 1978, the Scanning Ra- 
diometer (SR) on the NOAA-5 operational satellite ceased oper- 
ation. TIROS-N, the new series of operational satellites, was 
launched to replace NOAA-S on October 13, 1978. Global imagery 
from the TIROS-N satellite became operationally available and en- 
tered into the archives commencing with the January 1979 data. 
This leaves a void of about 9 months in the daily global operational 
satellite coverage available to retrospective users. 


1144 Plume in a nocturnal drainage wind. 
Barr, S.; Kyle, T.G.; Clements, W.E.; Sedlacek, W. (Los 
Alamos National Lab., NM). Atmospheric Environment; 17: 
No. 8, 1423-1429(1983). 

A series of tracer experiments were conducted under noctur- 
nal drainage wind conditions in a complex terrain setting in the Pi- 
ceance Basin of western Colorado. Concurrent meteorological in- 
formation including profiles of wind and temperature as well as 
gross turbulence fluctuations from fixed 2-m stations provided the 
basis to test plume growth and dilution prescriptions for this mod- 
erately complex site. Plume parameters exhibited slightly greater 
diffusion than would be indicated by simple stability-based predic- 
tion methods or the gross turbulence indicators. Two terrain-related 
mechanisms appear to contribute to the development of the plume. 
A meandering component immediately downwind of the conflu- 
ence of two valleys gives the appearance of an abnormally wide 
time-integrated plume. Further downstream the mean wind direc- 
tion stabilizes and the plume dimension reflects diffusive spread due 
to small-scale turbulence. 
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1145 (BNL—35206) Concentration of sulfate in broken 
cloud layers. ten Brink, H.M.; Daum, P.H.; Schwartz, S.E. 
(Brookhaven National Lab., Upton, NY (USA), Netherlands 
Energy Research Foundation, Petten). OTA 1984. Con- 
tract AC02-76CH00016. 11p. (CONF-8404191—2). NTIS, 
PC A02/MF A011; 1; GPO . File Number DE85000228. 
From 3. European symposium on the ph be- 
havior of Somenhet ean gpus Vareses, Italy, (il iS Age 1984). 
concentration of sulfate aerosol in 
out hatin Qamaumnca stata dette sae ameienne oe 
aircraft flights. Measurements were performed using two real-time 
monitors a sensitivity enhanced flame detector for 


t photometer 
sulfur and an integrating nephelometer. It is shown that the light 


scattering coefficient as measured by the nephelometer can be 
translated to a sulfate concentration. For the speciation of the aero- 
sol composition filter packs were used. Typically the concentration 
of sulfate present as interstitial aerosol in the supersaturated cloud 
regions was found to be less than 10% of aerosol sulfate in the ad- 
jacent cloud-free zones. When it is assumed that the origin of the 
supersaturated air in the cloud layer and the cloud-free air are of 
identical origin the observed difference in the sulfate concentration 
is a direct measure of the scavenging efficiency for sulfate aerosol. 
The present results thus indicate that over 90% of the sulfate aero- 
sol is scavenged (incorporated in the cloud droplets). From a com- 
parison of the concentration of sulfate in the collected cloud water 
and the concentration of sulfate in the cloud interstitial air indica- 
tions were found that in-cloud oxidation of sulfur dioxide occurred. 
It was furthermore observed that the size of the hygroscopic sulfate 
particles in the cloud zones was substantially larger than the size of 
these particles after drying. This finding shows that the size of par- 
ticles in the cloud interstitial air and in the relatively dry in-flow air 
of a cloud cannot be directly compared and it is recommended that 
aerosol should be dried in order to deduce scavenging efficiencies 
from this type of measurement. 14 references, 3 figures. 


1146 (BNL—51819) Sequential precipitation chemistry 
sampling program at Brookhaven National Laboratory with 
an analytical summary of 1976-1982 data. Raynor, G.S.; 
Hayes, J.V. (Brookhaven National Lab., Upton, NY 
(USA)). Jul 1984. Contract AC02-76CH00016. 76p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DES: 788. 

Hourly precipitation samples were collected at Brookhaven 
National Laboratory with the Brookhaven Automatic Sequential 
Precipitation Sampler from June 1976 through September 1983. 
Conventional meteorological data and the synoptic conditions caus- 
ing the precipitation were recorded for each hourly sample period. 
The samples were analyzed for pH, conductivity, and concentra- 
tions of sulfate, nitrate, ammonium, sodium, and chloride ions until 
October 1982 and for only pH and conductivity thereafter. Data 
from a six-year period when complete chemical measurements were 
performed were selected for analysis. Ratios of selected ions and 
excess sulfate were calculated and treated as additional variables. 
Statistical analyses were performed of the relationships between se- 
lected chemical variables and between them and meteorological 
conditions. Precipitation rate and precipitation amount were also 
analyzed in terms of other variables. The results, 
presented in a series of tables, are given for each year separately for 
unclassified data and for the six years jointly for data classified by 
meteorological and synoptic conditions. Annual means of ionic con- 
centrations for the five calendar years within the six-year period are 
also given for comparison with annual data from other stations. 19 
references, 5 figures, 18 tables. 


1147 (CONF-8409155—1) Indoor quality: 
researcher's perspective. Hawthorne, A.R. ‘Onk od Ne 
tional Lab., TN (USA)). 1984. Contract AC05-840R2 
Tp. NTIS, "PC A02/MF A01; 1; GPO Dep. File eae 
DE85001251. 

From Conference on environmental research needs in the 
Tennessee Valley Region; Knoxville, TN, USA (26 Sep 1984). 





A brief review of some of the pollutants and the potential 
health effects of concern in the indoor environment are provided. 
Specific pollutants discussed include radon, carbon monoxide, nitro- 
gen dioxide, smoke, asbestos, formaldehyde and biological orga- 


1148 (CONF-8410136—Absts.) Indoor air and human 
— major indoor air pollutants and their health implica- 

tions. (Oak Ridge National Lab., TN oe 1984. Con- 
tract AC05-840R21400. 45p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number D 5001081. 

From 7. ORNL life sciences symposium on indoor-air and 
human health: major indoor air pollutant and their health implica- 
tions; Knoxville, TN, USA (29 Oct 1984). 

This publication is a collection of abstracts of papers present- 
ed at the Indoor Air and Human Health symposium. Session titles 
include: Radon, Microorganisms, Passive Cigarette Smoke, Com- 
bustion Products, Organics, and Panel and Audience Discussion. 


1149 (CONF-8410164—1) Indoor air quality: why re- 
search, Hawthorne, A.R. (Oak 2 bg ng Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85001673. 

From Indoor air conference; Lansing, MI, USA (15 Oct 
1984). 

The need for research on indoor air quality and associated 
health effects is an important environmental issue of this decade 
and of coming decades. Resources required to perform the research 
to characterize accurately the national housing stock for indoor air 
quality (including efforts to improve undesired conditions) involve 
large amounts of manpower, money, and time. Stable, multiagency 
funding will be required to effectively accomplish this research. 
The benefits of improved indoor air quality will be wide ranging, 
with potential of personally affecting a large fraction of the people 
of the United States. 


1150 (DOE/BP—310) Environment and power: home 
weatherization and indoor air pollutants. (USDOE Bonne- 
ville Power Administration, Portland, OR). 1984. 22p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85000259. 

This booklet discusses what indoor air pollution is and how 
it can affect your health. It explains the effects of house-tightening 
measures on pollutant levels and how BPA addresses this problem 
in its Residential Weatherization Program. It also provides a guide 
to detecting and controlling pollutants commonly found in homes. 


1151 See ae Characterization of polyn- 
uclear 


aromatic compounds in petroleum 
December 1, 1983-November 30, 


Progress report, 
Warner, I.M. (Emory Univ., Atlanta, GA (USA). 
). 1984. Contract ” AS05-82ER60100. 16p. 

PC A02/MF A01; GPO Dep. File Number DE85001762. 

The overall objective of this project is to identify and deter- 
mine the amounts of polynuclear aromatic compounds that are pos- 
sibly associated with oil refineries. Our research also involves de- 
veloping the analytical and air sampling procedures which will be 
used in our proposed study. In order to obtain the polynuclear aro- 
matic (PNA) content of our samples, several complementary ana- 
lytical methods have been identified and are being developed to 
yield the maximum information about the PNA content of our sam- 
ples. These methods include separation techniques such as gas and 
liquid chromatography (GC and LC), detection techniques such as 
ee ee 

bined techniques such as GC/MS and LC/VF. The air sampling 
techniques include particle sampling using high volume air samplers 
with and without cascade impactors and vapor phase sampling 
using solid adsorbing resins. The combination of air sampling tech- 
niques and selective analytical methods should yield new levels of 
sensitivity and selectivity for the analysis of PNAs in environmental 
samples. 
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1152 (DOE/EV/10209—T1) Global _——_ chem- 
istry network. Final report. Galloway, J.N.; Keene, W.C.; 
Likens, G.E. (Virginia Univ., Charlottesville (USA). Dept 
of Environmental Sciences; Cornell Univ., Ithaca, 
(USA). Div. of Biological Sciences). Jan 1981. Contract 
FG05-79EV 10209. 8lp. NTIS, PC A0S/MF A011; 1; GPO 
Dep. File Number DE85000615. 

The Global Precipitation Chemistry Network was initiated 
in April 1979 to determine the chemical composition of precipita- 
tion in remot: areas of the world and to elucidate the processes 
that control the composition. To date, five stations located in the 
Southern Indian Ocean, Central Alaska, North-Central Australia, 
Bermuda and Southern Venezuela have been established and are 
collecting precipitation on a selected event basis. Two other sta- 
tions, in southeastern Australia and Southern Argentina, are at 
present being outfitted. At the 3 stations for which sufficient data 
exists to make evaluations, precipitation is acidic (pH’s 4-5) due to 
H2SQ,. Preliminary results indicate that on Bermuda, long-range 
transport of anthropogenic sulfur from the United States causes the 
acidity. In central Alaska, short and long-range transport of anthro- 
pogenic sulfur from the south and west are suspected of causing 
acidic precipitation during non-winter months. In the southern 
Indian Ocean the acidity is caused by either reduced sulfur com- 
pounds emitted from the ocean or the long-range transport of an- 
thropogenic sulfur. 7 references, 13 figures, 3 tables. 


1153 (LBL—17073) Applied Science Division annual 
report, Environmental Research Program FY 1983, Cairns, 
E.J.; Novakov, T. (Lawrence Berkeley Lab., CA (USA)). 
May 1984. Contract AC03-76SF00098. 134p. NTIS, PC 
A07/MF A01; GPO Dep. File Number DE85000569. 

The primary concern of the Environmental Research Pro- 
gram is the understanding of pollutant formation, transport, and 
transformation and the impacts of pollutants on the environment. 
These impacts include global, regional, and local effects on the at- 
mosphere and hydrosphere, and on certain aspects of human health. 
This multidisciplinary research program includes fundamental and 
applied research in physics, chemistry, engineering, and biology, as 
well as research on the development of advanced methods of meas- 
urement and analysis. During FY 1983, research concentrated on 
atmospheric physics and chemistry, applied physics and laser spec- 
troscopy, combustion theory and phenomena, environmental effects 
of oil shale processing, freshwater ecology and acid precipitation, 
trace element analysis for the investigation of present and historical 
environmental impacts, and a continuing survey of instrumentation 
for environmental monitoring. 


1154 (NP—4901355) National Acid Precipitation As- 
sessment Program. Annual report, 1983. (Interagency Task 
Force on Acid Precipitation, Washington, DC (USA)). 
1983. 68p. Executive Director-NAPAP, EOP Publications 
(Rm. 2200), 726 Jackson Place, N.W., Washington, DC 
20503. File Number T184901355. 

Report to the President and Congress. 

The goal of the National Acid Precipitation Assessment Pro- 
gram is to develop and progressively improve on an objective and 
comprehensive information base for use by js. This statutory 
Annual Report to the President and Congress outlines the specific 
accomplishments of the National Program during the last year (FY 
1983), summarizes the current state of scientific knowledge for 
decisionmakers, and describes the outlook for continued progress 
by the federally sponsored research effort on acid deposition. In 
1983, the second full year of research under the National Program, 
NAPAP activities entered a new phase. During 1981 and 1982 em- 
phasis was on planning and organizing the comprehensive program. 
Now work is well underway and the emphasis is shifting toward 
producing results and working with the users of the information. 
Major peer reviews of all the work - over 250 projects - have been 
completed. National meetings and workshops have brought the 
producers and users of acid deposition information together. Great 
strides have been made in building and focusing the comprehensive 
program on the key scientific questions most relevant to decision- 
makers’ needs. A continuing dialog has been established to provide 
feedback between decisionmakers and scientists so that the work re- 
mains relevant and the strengths as well as limitations of the 
planned research are better understood. 
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1155 (PB—84-214444) Diesels in underground aes a 
Se ae Ot eee a ee 

ology. Report of investigations. Daniel, J.H. Jr. (Bureau of 
Mines, Washington, DC (USA)). 1984. "43p. (BM-RI_8884). 
NTIS, PC A03/MF AO1. 

Library of Congress catalog card No. 84-6000040. 

The underground use of diesel-powered equipment in hard- 
rock mines is well established, and the use of diesel equipment in 
underground coal mines is greatly increasing. Studies have shown 
safety advantages of the equipment based on tons of ore produced. 
However, as the number of diesel units and their power ratings in- 
crease, concern over the health effects of the exhaust emissions be- 
comes more significant. This Bureau of Mines report reviews the 
underground use of diesel equipment, and presents a comprehensive 
explanation and evaluation of an advanced air quality monitoring 
methodology that provides an assessment of the underground at- 
mosphere. The methodology involves the following two phases: (1) 
establishing pollutant characteristic curves for specific diesel equip- 
ment that illustrate the relationship between the concentration of 
the exhaust pollutants and the concentration of CO2 measured at 
the same location and over the same period of time, and (2) using 
an air quality index to establish a single CO2 concentration at 
which the other diesel pollutants are considered below harmful 
levels. Establishing the characteristic curves requires specialized in- 
strumentation and trained personnel. However, the CO2 monitoring 
to assess air quality after the curves have been determined can be 
performed by mine personnel. Evaluation of the methodology was 
carried out on the 7,100-ft level of Homestake gold mine, Lead, 
SD. Data gathered during this investigation are sufficient to demon- 
strate the methodology, but not extensive enough for statistical val- 
idation. 


1156 Recent temperature changes in the Arctic and Ant- 


arctic. Raper, S.C.B.; Wigley, aaa Jones, P.D.; Poo 


P.M.; Mayes, P.R.; Limbert, D.W S. Univ. of East An 
Norwich, England). Nature (London); 306: No. 5942, 458- 
459(1 Dec 1984). Contract AC02-79EV 10098. 

The possibility of a global warming induced by increasing 
levels of atmospheric carbon dioxide has led to increased interest in 
monitoring global temperatures. Polar regions are of particular in- 
terest because temperature changes may be amplified in these re- 
gions by the complex feedback mechanisms which operate in the 
atmosphere-ice-ocean system. Monthly mean station surface air- 
temperature data have been objectively analysed to produce time 
series of temperature anomalies for the Northern Hemisphere (1881- 
1980), the Arctic (1881-1980) and the Antarctic (1957-1982). A 
comparison of recent changes in these three regions is made here. 
Previously published series have been updated to 1982. Changes in 
Arctic temperatures since about 1966 and in Antarctic temperatures 
since 1960 show significant warming trends. For the period for 
1975 to 1982 there is a high positive correlation between tempera- 
ture variations in the Arctic and Antarctic. 


1157 Frequency distributions for durations and volumes 
of rainfalls in the eastern United States in relation to acidic 
precipitation. Evans, L.S.; Raynor, G.S.; Jones, D.M.A. 
(Brookhaven National Lab., Upton, NY). Water, Air, and 
Soil Pollution; 23: No. 2, 187-195(Aug 1984). Contract 
AC02-76CH00016. 

A significant percentage (between 17 and 40%) of all show- 
ers recorded on Long Island, NY, Urbana, IL, Franklin, NC, and 
Seaside Park, NJ, had durations less than 20 min. Similarly, a large 
percentage had durations less than 40 min (50, 46, and 32% for 3 yr 
at Urbana, IL, 65% at Coral Gables, FL, 50% at Franklin, NC, and 
54% at Seaside Part, NJ). When all data from the six growing sea- 
sons were pooled, over 88% of all rainfalls were less than 160 min. 
Similar results were observed when volume measurements were 
made. Between 38 and 57% of all recorded showers had less than 1 
mm at all five stations in the eastern United States. When all data 
were pooled, over 65% of ali rainfalls were less than 3 mm. These 
data demonstrate that plant foliage is wetted during the growing 
season by numerous showers which are of short duration and low 
volume. 
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Field evaluation of a cost-effective screening proce- 
dure for aromatic in ambient air sam- 


polynuclear 
ples. Vo Dinh, T.; Bruewer, T.J.; Colovos, G.C.; W 
oF J RH. (Oak Ridge National Lab., tn). bavi. 
bcs Rise Science and Tech ; 18: No. 6, aT i82en 

1984). Contract W-7405-ENG- 
The field evaluation of simple and cost-effective lumines- 
cence techniques for screening ambient air particulate samples is de- 
methods, synchronous luminescence and 


carbon particles in the 
Rosen, H.; Novakov, T. (Lawrence 
y Lab., CA). Nature (London); 306: No. 5945, 768- 

770(22 Dec 1983). Contract AC03-76SF00098. 
Recent studies in the Alaskan Arctic show the presence of 
substantial concentrations of carbon- and sulfur-containing particles 
that seem to be characteristic of the Arctic region as a whole. 


seathene pad tra 

Rb Ap aearrany drag rod serene 
large concentrations of path gp way mnyrenye =o 
NOAA (National Oceanic and Atmospheric Administration) ob- 
servatory near Barrow, Alaska, using Raman spectroscopy. Studies 
of carbon particles in the Alaskan Arctic to the Canadian Arctic 
and the Norwegian Arctic are reported. These studies, using the 
Raman scattering technique, identify substantial concentrations of 
graphitic carbon particles at ground-level stations throughout the 
western Arctic. 


1160 (SMRE-Trans—6968) Dust and soot nuisance in a 
crate de Tahoe ai: aa trp 

Masek, V. Translated from Gesundheits- ex ogy 91: No. 
11, 323-326(1970). 10p. NTIS (US Sales aeons’ 
AO1. File Number D La DE8490184 

Shassietae tl adaiiiimmpanied he-inn ennai 
cal coking plant and its surroundings by gravimetric and soot nui- 
sance and pure soot content methods resulted in mainly high values 
being obtained. Although the coking plant meets the legal require- 
snants Ser eieening, seme gunn Coen aap te Re a mesh te tle 
measures beyond present requirements to reduce emissions, particu 
Sey Sh a Ah 7 gage pace mg yt 
2 tables. 
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(CCRX-MR—83-01) Results of measurements of 
the radioactive contamination of the biosphere in the Nether- 
lands, compiled by the CCRX 1982. Cornelis, J.Ch. (Coor- 
dinatie-Commissie voor de og van Radioactiviteit en 
Xenobiotische Stoffen (CCRX), Rijswijk (Netherlands). 
Wi Meettechnieken Redpbectiotten). Oct 1983. 52p. 
(In Dutch). NTIS (US Sales Only), PC A04/MF A0O1. File 
Number DE84703523. 

In this report results are given of measurements of the radio- 
active contamination of the biosphere in the Netherlands. These 
measurements are coordinated by the Coordinating Committee for 
the Monitoring of Radioactive and Xenobiotic Substances (CCRX). 
The measurements are divided into measurements for the National 
Measurement and Additional Measurements. The 
former include the analyses considered essential for an efficacious 
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determination of the radioactivity of the biosphere. The measure- 
ments are performed in air, surface water, milk and precipitation. 
The analysis of other food products is thought to be no longer nec- 
essary. Finally, also samples of milk and grass from the surround- 
ings of nuclear reactors have been analysed. The second category 
of measurements comprises orientating research for specific radion- 
uclides which may be present in some samples and other investiga- 
tions which may yield useful information. Results of determinations 
of radionuclides in water from the North Sea and in some fishery 
products from the Dutch waters are given in view of the potential 
which some marine organisms have to concentrate fission products 
and especially activated corrosion products from nuclear installa- 
tions. As ‘additional’ the results of measurements by the licensees of 
the Dutch nuclear installations of samples from the surroundings of 
their plants are also given. 


1162 (GAT—4011) Radioactive effluents, Portsmouth 
Uranium Enrichment Complex, calendar year 1983. Acox, 
T.A.; Klein, L.S. (Goodyear Atomic Corp., Piketon, OH 
(USA) Mar 1984. Contract AC05-760R00001. 19p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE8 2790. 

Radioactive discharges from the Portsmouth Uranium En- 
richment Complex are discussed and tabulated. Tables indicate both 
the location of the discharge and the nuclides discharged. Routine 
discharges for 1983 are well below the Radioactive Concentration 
Guide limits specified in DOE Order 5480.1, Chapter XI. There 
was, however, an unplanned release in December from the X-326 
Building Side Purge which exceeded the limits. 1 figure. 


1163 (GAT/GDP—1108) Radioactive effluents, Ports- 
mouth Gaseous Diffusion Plant, calendar year 1982. Acox, 
T.A.; Hary, L.F.; Klein, L.S. (Goodyear f pence Corp., Pi- 
keton, OH (USA)). Mar 1983. Contract AC05-760R 1. 
17p. NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85002789. 

Radioactive discharges from the Portsmouth Gaseous Diffu- 
sion Plant are discussed and tabulated. Tables indicate both the lo- 
cation of the discharge and the nuclides discharged. All discharges 
for 1982 are well below the Radioactive Concentration Guide limits 
specified in DOE Order 5480.1, Chapter XI. 1 figure. 

(JAERI-M—82-218) Par geee semen of nuclear 
codes for ee, aaa and exposure calculation of 
radioactive materials. Asai Ki Kiyoshi; Shinozawa, Naohisa; 
Ishikawa, Hirohiko; Chino, Masamichi; Hayashi, Takashi. 
Gapan Atomic aS ae Research Inst., Tokyo). Feb 1983. 
46p. (In Japanese). NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE84703588. 

Three computer codes MATHEW, ADPIC of LLNL and 
GAMPUL of JAERI for prediction of wind field, concentration 
and external exposure rate of airborne radioactive materials are 
vectorized and the results are presented. Using the continuous 
equation of incompressible flow as a constraint, the MATHEW cal- 
culates the three dimensional wind field by a variational method. 
Using the particle-in-cell method, the ADPIC calculates the advec- 
tion and diffusion of radioactive materials in three dimensional 
wind field and terrain, and gives the concentration of the materials 
in each cell of the domain. The GAMPUL calculates the external 
exposure rate assuming Gaussian plume type distribution of concen- 
tration. The vectorized code MATHEW attained 7.8 times speedup 
by a vector processor FACOM230-75 APU. The ADPIC and 
GAMPUL are estimated to attain 1.5 and 4 times speedup respec- 
tively on CRAY-1 type vector processor. 


1165 a Conasirn ate! code oe by 


Particle-In-Cell ome 
waste. Chino, Masamichi, Gi Passa omic Boergy Resear 

S US Sales 
ile Nusber DI DEseTO3524. 


Inst., Tokyo). Jan 1983. 53p. 
Only), PC A04/MF AO1. 

A computer code COARA(Concentration in Atmosphere on 
Rr ar agp eg ma on nga 
sion of radioactive cloud from a nuclear plant on 
physical model used in the code is a Particle-In-Cell(PIC) mode 
and it's efficiency for simulating atmospheric diffusion has been 
verified by some computer codes, 7 example ADPIC(by Law- 
rence Livermore National Lab.) and field experiment. In the 
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present study, computer code COARA is a Three dimensional par- 
ticle diffusion code capable of simulating the time-dependent distri- 
bution of gaseous waste released in atmosphere continuously from 
the nuclear plant. This report shows about PIC method, program 
of COARA, verification of COARA method by comparison with 
theoretical formula and some examples of simulation. 


1166 (LBL—16955) Identifying areas with potential for 
aor epctonaeet eta ° gp sate Ont nape eg ado 
diometric reconnaissance data for California and the Pacific 
Northwest. Moed, B.A.; Nazaroff, W.W.; Nero, A.V.; 
Schwehr, M.B.; Van Heuvelen, A. (Lawrence Berkeley 
Lab., CA (USA)). Apr 1984. Contract AC03-76SF00098. 
8lp. NTIS, PC AOS/MF AOl1; 1; GPO Dep. File Number 
DE85000792. 

Radon-222 is an important indoor air pollutant which, 
through the inhalation of its radioactive decay products, accounts 
for nearly half of the effective dose equivalent to the public from 
natural izi radiation. Indoor radon concentrations vary 
widely, largely because of local and regional differences in the rate 
of entry from sources. The major sources are soil and rock near 
building foundations, earth-based building materials, and domestic 
water; of these, soil and rock are thought to-be predominant in 
many buildings with higher-than-average concentrations. Thus, one 
key factor in determining radon source potential is the concentra- 
tion of radium, the progenitor of radon, in surficial rocks and soils. 
Aerial radiometric data were analyzed, collected for the National 
Uranium Resource Evaluation Program, for seven Western states 
to: (1) provide information on the spatial distribution of radium 
contents in surficial geologic materials for those states; and (2) in- 
vestigate approaches for using the aerial data, which have been col- 
lected throughout the contiguous United States and Alaska, to iden- 
tify areas where high indoor radon levels may be common. Radium 
concentrations were found to be relatively low in central and west- 
ern portions of Washington, Oregon, and northern California; they 
were found to be relatively high in central and southern California. 
A field validation study, conducted along two flight-line segments 
near Spokane, Washington, showed close correspondence between 
the aerial data, in situ measurements of both radium content and 
radon flux from soil, and laboratory measurements of both radium 
content of and radon emanation rate from soil samples. 99 refer- 
ences, 11 figures, 3 tables. 


1167 (N—84-25197) Report on a series of measures and 
in Ljungdyhead. Final 


tests, in Stockholm and in report. Bern- 
stroem, B.; Degeer, L.E. (Research Inst. of National De- 
fence, Stockholm (Sweden)). Nov 1983. 40p. (In Swedish). 
(FOA-C—20515-A1). NTIS, PC A03/MF AO1. 

A method for collection and analysis of xenon-133 in ambi- 
ent air is discussed. Xenon is collected from air on cooled activated 
charcoal and the gamma radiation is counted on a germanium de- 
tector. The disturbing effects of radon-222, which partly follows 
xenon in the collection process, are reduced through chromatogra- 
phic separation of the two gases. The detection limit for xenon-133 
is therefore lowered by a factor of three to 0.6 mBq xenon-133/kg 
of air. This technique will aid in radioactive pollution monitoring. 


1168 (ORNL—5912) PRIMUS: a computer code for the 
preparation of radionuclide ingrowth matrices from user-spec- 
ified sources. Hermann, O.W.; Baes, C.F. III; Miller, C.W.; 
aa cae C.L.; Sjoreen, A.L. (Oak Ridge National Lab., 

(USA)). Oct 1984. Contract AC0S5-840R21400. 96p. 
NTIS, PC A05/MF A0l1; 1; GPO Dep. File Number 
DE85001689. 

The computer program, PRIMUS, reads a library of radio- 
nuclide branching fractions and half-lives and constructs a decay- 
chain data library and a problem-specific decay-chain data file. 
PRIMUS reads the decay data compiled for 496 nuclides from the 
Evaluated Nuclear Structure Data File (ENSDF). The ease of 
adding radionuclides to the input library allows the CRRIS system 
to further expand its comprehensive data base. The decay-chain li- 
brary produced is input to the ANEMOS code. Also, PRIMUS 
produces a data set reduced to only the decay chains required in a 
particular problem, for input to the SUMIT, TERRA, MLSOIL, 
and ANDROS codes. Air concentrations and deposition rates from 
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the PRIMUS decay-chain data file. Source term data may be en- 
tered directly to PRIMUS to be read by MLSOIL, TERRA, and 
ANDROS. The decay-chain data prepared by PRIMUS is needed 
for a matrix-operator method that computes either time-dependent 
decay products from an initial concentration generated from a con- 
stant input source. This document describes the input requirements 
and the output obtained. Also, sections are included on methods, 
applications, subroutines, and sample cases. A short appendix indi- 
cates a method of utilizing PRIMUS and the associated decay sub- 
routines from TERRA or ANDROS for applications to other 
decay problems. 18 references. 


(ORNL—5914) SUMIT: a computer code to inter- 
polate and sum single release atmospheric model results onto 
a master grid. Begovich, C.L.; DeBliek, N.J.; Holdeman, 
J.T. IJr.; Sjoreen, A.L.; Miller, C.W. (Oak Ridge National 
Lab., TN (USA)). Oct 1984. Contract AC05-840R21400. 
68p. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE85000445. 

This report describes a computer code for the Systematic 
Unification of Multiple Input Tables of data (SUMIT). This code is 
designed to be an integral part of the Computerized Radiological 
Risk Investigation System (CRRIS) for assessing the health impacts 
of airborne releases of radioactive pollutants. SUMIT reads radio- 
nuclide air concentrations and ground deposition rates for different 
release points and combines them over a specified master grid. The 
resulting SUMIT grid may be circular, rectangular, or consist of ir- 
regularly spaced points. SUMIT can apply a different scaling factor 
to all data from each source. This program is designed to sum data 
written by the CRRIS code ANEMOS. Of course, SUMIT could 
read any data organized in the same manner at ANEMOS output. 
Descriptions of the necessary user input and data files are provided 
along with a complete listing of the SUMIT code. 10 references, 4 
figures, 2 tables. 


1170 (PNL-SA—12523) TRAN-STAT: statistics for en- 
vironmental studies. Gilbert, R.O. (Pacific Northwest Lab., 
Richland, WA (USA)). 1984. Contract AC06- 
76RL01830. 36p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85000829. 

This issue of TRAN-STAT discusses statistical methods for 
assessing the uncertainty in predictions of pollutant transport 
models, particularly for radionuclides. Emphasis is placed on radio- 
nuclide transport models but the statistical assessment techniques 
also apply in general to other types of pollutants. The report begins 
with an outline of why an assessment of prediction uncertainties is 
important. This is followed by an introduction to several methods 
currently used in these assessments. This in turn is followed by 
more detailed discussion of the methods, including examples. 43 ref- 
erences, 2 figures. 


5006 Regulations 


1171 (CONF-8311193—, pp 112-114) Influence of envi- 
ronmental protection considerations on production and agri- 
cultural technology. Steffen, G. 1983. (in German and Eng- 
lish). NTIS (US Sales Only), PC A06/MF AO1. File 
Number T184770492. 

From 41. international meeting of agricultural technology; 
Braunschweig, F.R. Germany (10 Nov 1983). 

ished in summary form only. 
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1172 (N—84-25192) Environmental modeling under un- 
certainty: Monte Carlo simulation. Fedra, K. (International 
Inst. for Applied Systems Analysis, Laxenburg (Austria)). 
Nov 1983. 87p. International Inst. for Applied Systems 
Analysis, Laxenburg (Austria). 

Uncertainty and the reliability of Environment models and 
forecasts based on Monte Carlo simulation are the key concerns 
discussed. The use of Monte Carlo methods when the available 
field data are sparse and uncertain is discussed. The problem of 
constructing, calibrating, evaluating, and applying a model for pre- 
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diction - and ultimately for management is discussed. The impor- 
tance of model testability is emphasized. The close relationship be- 
tween the processes of model calibration and the predictions ob- 
tained subsequently is discussed. 


5101 Basic Studies 

REFER ALSO TO CITATION(S) 5101001141, 1142 

5102 Chemicals Monitoring And Transport 
REFER ALSO TO CITATION(S) 510200208, 1153 


1173 (GSF-OE—501) Polychlorinated biphenyls in the 
environment. Scheunert, I.; Klein, W. (Gesellschaft fuer 
Strahlen- und Umweltforschung m.b.H. Muenchen, Neuher- 
berg (Germany, F.R.). Inst. Oekologische Chemie). 
Aa 1979. 125p. NTIS Ay Sales Only), A06/MF AOI. 
File Number DE84752: 

oe ge 
the environment. The next 2 chapters treat synthesis of C-14-la- 
belled PCBs and abiotic conversion of PCBs. The chapter of fate 
and effects of PCBs in organisms deals with their occurrence in 
mammals, fish, microorganisms, higher plants and in a defined 
aquatic ecosystem. The chapter of ecotoxicological profile analysis 
of PCBs-C-14 presents testing of bioaccumulation, conversion and 
degradation. 


1174 Soil carbon dynamics in a mixed deciduous forest 
following clear-cutting with and without residue removal. Ed- 
wards, N.T.; Ross-Todd, B.M. (Oak Ridge National Lab., 
TN). Soil Science Society of America Journal; 47: No. 5, 1014- 
1021(Sep-Oct 1983). Contract W-7405-ENG-26. 

The effect of two harvest intensities on soil carbon dynamics 
was determined for the first year followng harvest of a mixed de- 
ciduous forest in Tennessee. Harvest procedures were clear-cutting 
(all trees of all diameters cut) with only sawlogs removed (RL) and 
clear-cutting with removal of all woody material except stumps 
(RR). There were no detectable differences in soil carbon pools be- 
tween treated and control watersheds before harvest or 5 months 
after harvest. During the winter months immediately following har- 
vest, CO: efflux rates from the soil surface were greater in the in- 
tensively harvested watersheds than in the other watersheds. How- 
ever, COs efflux rates were greater in the control watershed than in 
the harvested watersheds during the first growing season following 
harvest. This was apparently due to greater live root respiration in 
the control watershed because mineral soil respiration only (as de- 
termined by laboratory incubations) was greater in harvested water- 
sheds than the control reflecting the higher soil temperature and 
moisture in the harvested watersheds. Annual soil respiration rates, 
predicted from laboratory measurements and field temperatures, 
were 92, 121, and 154 g CO2/m? in the control watershed, RL wa- 
tersheds, and RR watersheds, respectively. When extrapolated to a 
land area equal to that represented by the annual harvest of US de- 
ciduous forests these rate increases amount to only ca. 0.006% of 
the annual carbon released from fossil fuel burning. 


Environment and solid wastes. Characterization, 
treatment and Francis, C.W.; Auerbach, S.I. 
Woburn, MA, USA; Butterworth Publishers (1983). 512p. 
This volume evaluates the impact of solid waste management 
practices on the quality of human health and the environment. A 
multidisciplinary group scientists and engineers provides current 
analysis of both the long-and short-term effects of waste disposal as 
practiced today. The questions of how wastes should be managed 
relative to their physiochemical and biological characteristics, and 
the potential for waste contaminants to move in the terrestrial and 
aquatic ecosystems are addressed. Special emphasis is placed on 
identifying the most practical solutions to health and environmental 
problems associated with the management of wastes from chemical, 
utility, municipal and emerging energy technologies. Major sections 
include: Sources and Management of Wastes; Problems in Charac- 
terization; Transport and Transformation; Environmental and 
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Health Consequences; Needs and Challenges of Monitoring ; Envi- 
ronmental Contrgl Systems: Techniques and Technology 


1176 — solute uptake and incorporation into 
vegetation and litter. Luxmoore, R.J.; Begovich, C.L.; 
Dixon, K.R. (Oak Ridge National Lab., . Ecological 
Modelling; 5: 137-171(1978). 

The concepts and algorithms of the Baldwin, Nye and 
Tinker model describing solute movement from bulk soil solution 
into roots (DIFMAS) and a model of solute dynamics and accumu- 
lation in plant tissues and litter (DRYADS) are presented. Foliar 
uptake of solutes and gases are included in the DRYADS code. 
These models form components in a coupled system of models 
having hourly resolution of carbon, water, and solute dynamics in 
terrestrial ecosystems. Applications showing successive hourly, 
monthly, and annual results illustrate the utility of the models. The 
DRYADS model sensitivity to both leaf solute conductivity and 
root solute conductivity parameters suggest the importance of care- 
ful experimental determination of these plant properties. The tissues 
of solute entry (leaves, roots) initially accumulate solutes in a fixed 
form in preference to the more remote tissues (stems, fruits). Model 
application results show that root sapwood is the first major site of 
trace contaminant accumulation from soil-borne pollutants. The al- 
gorithms describing solute movement along a concentration gradi- 
ent in phloem and as mass flow in the xylem transpiration stream 
result in high mobility of solutes in vegetation. The simulated diur- 
nal pattern of root solute uptake showed that more than 85% of 
solutes were taken up during the daylight hours. The simulations 
further showed that contaminants had the greatest effect on the 
litter system. Toxic effects of contaminants on decomposition re- 
sulted in lower mineralization losses and accumulation of contami- 
nant in litter with continuing deposition. 16 figures, 7 tables. 


5103 Radioactive Materials Monitoring And Transport 


ER ALSO TO CITATION(S) 510300302, 318, 318, 320, 321, 324, 325, 


REF. 
1161, 1213, 1214 


1177 (EGG—1183-1737) Aerial radiological survey of 
Clean Slates 1, 2, and 3, and Double track: Tonopah Test 
Range, central Nevada. Date of survey: February 1977. Jobst, 
J.E. (EG and G, Inc., Las Vegas, NV (USA). Energy 
Measurements Group). Jan 1979. Contract ACO08- 
83NV10282. 39p. NTIS, PC A03/MF AOl1. File Number 
DE84017606. 

An aerial radiological survey was conducted over four nu- 
clear safety test sites: Clean Slate 1, Clean Slate 2, Clean Slate 3, 
and Double Track. The first three were conducted at the Tonopah 
Test Range, the fourth on a nearby portion of the Nellis Air Force 
Bombing and Gunnery Range. The surveys were performed on 15 
to 19 February 1977 at an altitude of 30 m using sodium iodide de- 
tectors mounted in a helicopter. The gamma count rate from the 
59.5 keV photopeak of *'Am was measured. An isopleth map has 
been prepared for each site showing soil activity due to *1Am, 
23°Pu, and *°Pu. 16 references, 14 figures, 13 tables. 


1178 (EGG—1183-1752) Aerial radiological survey of 
Area 13, Nevada Test Site. Date of survey: December 1977. 
Fritzsche, A.E. (EG and G, Inc., Las Vegas, NV (USA). 
Remote Sensing Lab.). Oct 1979. Contract AC08- 
83NV 10282. 18 NTIS, PC A02/MF AO1. File Number 
DE84017608. 

An aerial radiological survey, conducted from an instrument- 
ed H-500 helicopter, was conducted over Area 13, Nevada Test 
Site, during the period 6 to 8 December 1977. Objective was to 
define the location and concentration of **1Am. 


1179 (INIS-BR—133) Applications of '°7Cs distribution 
to the study of soil physical agents. Villar, H.P. (Pernambu- 
co Univ., Recife (Brazil). Dept. de Energia Nuclear). 1982. 
6p. (In Portuguese). (CONF-8209250—1). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE85780040 

From 7. Brazilian congress on soil mechanics and foundation 
engineering; Recife, Brazil (1 Sep 1982). 


The 1°7Cs method was applied to sediments dating. The re- 
sults of the estimation of the erosion rate are promissing, that sim- 
plify the use of this method for various type of soil. 


1180 (N—84-26180) Report on measurements of terres- 
trial radiation in the Schwandorf area and the 
load of the river Naab. Behrens, H.; Bunzl, K.; Haider, B.; 
Kretner, R.; Lechle, M.; Rauert, W.; Rosner, G.; Wolf, M. 
(Gesellschaft fuer Strahlen- und Umweltforsch m.b.H. 
Muenchen, Neuherberg (Germany, F.R.)). Nov 1983. 62p. 
(In German). (GSF-A—6/83). Gesellschaft fuer Strahlen- 
und Umweltforschung m.b.H., Munich (Germany, F.R.). 
Measurements of gamma ray dosages in the development 
area are described. The natural air currents and its annual variation 
is determined by measurement of potential alpha energy concentra- 
tions. The radiation exposure caused by the air currents was calcu- 
lated. Measurement methods and results of the radio active concen- 
tration of specific radio active nuclei in river water are described. 


1181 (ORNL—5786) Review and analysis of pene se 
for assessing transport of environmen released radion 
clides through agriculture. Baes, C.F. III; Sharp, R.D.; se 
een, A.L.; Shor, R.W. (Oak Ridge National Lab., ™ 
(USA)). Sep 1984. Contract AC05-840R21400. 168p. NTIS, 
PC A08/MF AOI; 1; GPO Dep. File Number DE85000287. 
Most of the default parameters incorporated into the 
TERRA computer code are documented including a literature 
review and systematic analysis of element-specific transfer param- 
eters B/sub v/, B/sub r/, F/sub m/, F/sub f/, and K/sub d/. This 
review and analysis suggests default values which are consistent 
with the modeling approaches taken in TERRA and may be ac- 
ceptable for most assessment applications of the computer code. 
However, particular applications of the code and additional analysis 
of elemental transport may require alternative default values. Use of 
the values reported herein in other computer codes simulating ter- 
restrial transport is not advised without careful interpretation of the 
limitations and scope these analyses. An approach to determination 
of vegetation-specific interception fractions is also discussed. The 
limitations of this approach are many, and its use indicates the need 
for analysis of deposition, interception, and weathering processes. 
Judgement must be exercised in interpretation of plant surface con- 
centrations generated. Finally, the location-specific agricultural, cli- 
matological, and population parameters in the default SITE data 
base documented. These parameters are intended as alternatives to 
average values currently used. Indeed, areas in the United States 
where intensive crop, milk, or beef production occurs will be re- 
flected in the parameter values as will areas where little agricultural 
activity occurs. However, the original information sources con- 
tained some small error and the interpolation and conversion meth- 
ods usec will add more. Parameters used in TERRA not discussed 
herein are discussed in the companion report to this one - ORNL- 
5785. In the companion report the models employed in and the 
coding of TERRA are discussed. These reports together provide 
documentation of the TERRA code and its use in assessments. 96 
references, 78 figures, 21 tables. 


1182 (SSA—1983-TS-4, pp 228-230) Evolution of 
Cesium 137 transfer factors between some polynesian soils 
and three tropical fodder plants. Influence of species. Grou- 
zelle, C.; Boniface, P.; Ducousso, R.; Colle, C.; Camus, H.; 
Saas, A. 1983. (In French). NTIS (US Sales Only), PC 
A16/MF AO1. File Number T184751968. 

Published in summary form only. 

In 1982 Scientific works. 


1183 Borehole collector for in-situ chemical analysis of 
ground water. Harrar, J.E.; Raber, E. (Lawrence Livermore 
National Lab., CA). Ground Water; 20: No. 4, 479-480(Jul- 
Aug 1982). Contract W-7405-ENG-48. 

An apparatus has been designed for collection of ground 
water samples in locations of limited water flow when atmospheric 
contamination must be avoided. The system consists of a packer 
outfitted with valves, a flow cell, and probes for measurement of 
dissolved oxygen, pH and Eh, and is designed for installation in a 
3-inch (7.6-cm) diameter borehole. The oxygen probe, which is a 
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commercially available electrochemical device, functions accurately 
without water flow or oxygen consumption. The borehole collector 
system has been used to characterize the ground water in the 
Climax granite stock at the Nevada Test Site of the US Department 
of Energy. 


Environmental impact of accelerator and wane 
produced radionuclides as observed at the Brookhaven Na- 
tional Laboratory. Naidu, J.R.; Mooctiey, A.R.; Hull, A.P. 
(Brookhaven National Lab., U ton, NY). 306-314 of 
Natural radiation environment. Vohra, K.G.; Mi U.C.; 
Pillai, K.C.; Sadasivan, S. (eds.). New York, NY, USA; 
John Wiley & Sons, Inc. (1982). (CONF-810153—). Con- 
tract AC02-76CH00016. 

From 2. special symposium on natural radiation environ- 
ment; Bombay, India (19 Jan 1981). 

The environmental impact of high energy accelerators is 
quantitatively different from most other nuclear facilities. The prin- 
cipal long-lived radionuclides produced by the interaction of high 
energy particles with environmental materials resemble those pro- 
duced by cosmic radiation, and therefore may be considered as 
technologically enhanced when related to such naturally produced 
radionuclides as Be-7 and H-3. The sources of these two radionu- 
clides have been studied at Brookhaven National Laboratory 
(BNL). The environmental monitoring program at BNL has includ- 
ed the sampling and analysis of environmental media such as air, 
surface ground and rain water for Be-7 and H-3, the two compara- 
tively long-lived radionuclides of significance. The data generated 
over the past several years have permitted the evaluation of the 
two sources - natural and accelerator produced. It provides a 
means of assessing the radiological impact of the accelerator pro- 
gram on the environment including possible environmental con- 
tamination and dose commitment for the populations adjacent to 
the Laboratory boundary site. 


Meet Quantifying the radon impacts of passive solar 
ers, J.C. (Los Alamos Scientific Lab., NM). 


Pp Oe 598.603 OD of Natural radiation environment. Vohra, K.G.; 
U.C.; Pillai, K.C.; Sadasivan, S. (eds.). New York, 
Boiss) John Wiley & Sons, Inc. (1982). (CONF- 
From 2. special symposium on natural radiation environ- 
ment; Bombay, India (19 Jan 1981). 


Since a potentially large volume of soil can contribute radon 
to a dwelling by diffusion and by convection under conditions of 
changing atmospheric pressure, even soils containing relatively low 
concentrations of radium can create transient elevated radon levels 
in homes. If, in addition, the design of the structure for passive 
solar applications requires incorporation of large amounts of mason- 
ry, rock or the like, for thermal mass, additional radon flux into the 
indoor air can result. These passive solar design aspects are being 
studied in a Solar Energy Research Institute sponsored project at 
the Los Alamos Scientific Laboratory. Particular emphasis is being 
given to quantify the radon flux from various potential contributors 
to the radon gas concentration in indoor air. 


1186 Intercomparison of natural and technologically en- 
hanced background radiation levels in Micronesia. Green- 
house, N.A.; Miltenberger, R.P. (Lawrence Berkeley Lab., 
CA). pp. 452-458 < Natural radiation environment. Vohra, 
K.G.; ; Pillai, K.C.; Sadasivan, S. (eds.). New 
ae USA; "lie Wiley & Sons, Inc. (1982). (CONF- 

From 2. special symposium on natural radiation environ- 
ment; Bombay, India (19 Jan 1981). 

The United States Pacific Nuclear Testing Program resulted 
in local and regional fallout contamination of islands in the central 
Pacific basin, in an area which is generically known as Micronesia. 
Since all of the Marshall Islands are low coral islands or atolls, the 
natural radioactivity content of their soil is among the lowest on 
earth. In contrast, the high islands of the Caroline groups, to the 
west of the Marshalls, are characterized by volcanic soils having a 
significant complement of radionuclides of the uranium and thorium 
chains. Several field trips between 1975 and 1980 have afforded op- 
portunities to study the natural radiation environments of the coral 
atolls of the Marshalls and several high islands in the Carolines. 
The results of these studies have indicated that significant contribu- 
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tions from radioactive fallout can be evaluated in-situ with relative 
ease on coral islands. In contrast, the higher natural radioactivity 
content of high island soils, as well as the greater distance of these 
islands from the test areas, combine to make evaluations of local 
fallout contributions from US Pacific tests indistinguishable from 
the contributions of the world-wide fallout. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 510500271, 737 


1187 (CONF-831217—, pp 47-49) Indian tribes involve- 
ment in the Nuclear Waste P: Act. Hovis, J.B. Feb 1984. 
NTIS, PC A19/MF A01. File Number T184009395. 
From 5. ator ee radioactive waste management information 
eee ashington, DC, USA le gh 
legal basis of the right of American Indians to hold 
their lands and territories as sovereigns and as owners of that land 
is reviewed. The treaty entered into in 1855 between the bands and 
tribes that now compose the Yakima Indian Nation and the United 
States of America is discussed and the impact of this treaty on the 
use of these lands for any purpose other than the benefit of the 
Yakima Indian Reservation and its members is pointed out. 


1188 (CONF-8406160—4) Structure and function of my- 
corrhizal fungus communities of the Red Desert. McGraw, 
A.C.; Miller, R.M. (Argonne National Lab., IL (USA)). 
1984. Contract W-31-109-ENG-38. 2p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85000226. 
From 6. North American conference on mycorrhiza; Bend, 
OR, = BP oben Jun 1984). 
chronological study since 1977 in the Red Desert of Wyo- 
ming is oun examination into the sequence of events coupling 
mycotrophy with revegetation following strip-mining activities. Ob- 
servational data support the hypothesis that diversification in the 
plant community and structure is ensured with the establishment of 
the mycotrophic habit; thereby increasing resiliency of the commu- 
nity for recovery from i The objectives of this re- 
search were: (1) to identify the species of vesicular-arbuscular my- 
corrhizal a (MF) present and evaluate primary edaphic factors 
the population dynamics of the MF; (2) to isolate native 
species of MF; and (3) to develop a model system for characteriz- 
ing stresses such as extremes in moisture and temperature on the 
coupling and function (particularly the cost-benefit of mycotrophy 
to the host) of mycorrhizal symbionts. 2 tables. 


5106 Regulations 


REFER ALSO TO CITATION(S) 5106001171 
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REFER ALSO TO CITATION(S) 5200001172 
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REFER ALSO TO CITATION(S) 520100297, 1141, 1142, 1334 


1189 jag oe ymin Organic 

processing in lakes and reservoirs. Groeger, A.W.; Kimmel, 
B.L. (Oak Ridge National Lab., TN (USA); Oklahoma 
Univ., Norman (USA). Dept. of Zoology). 1983. Contract 
AC05-840R21400. 16p. NTIS, PC A02/MF AO0Ol; 1; GPO 
Dep. File Number DE85000924. 

From International symposium on lake and reservoir man- 
agement; Knoxville, TN, USA (18 Oct 1983). 

The estimation of annual organic matter budgets for lakes 
and reservoirs can be an important initial step in the investigation 
of aquatic ecosystem structure and function. Comparison of organic 
matter budgets for a number of aquatic systems indicates that hy- 
draulic retention time exerts a critical influence on the efficiency 
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with which those systems process and trap their organic matter 
inputs. Generally, lakes or reservoirs with short retention times 
have high drainage basin area:water surface area ratios and receive 
large quantities of allochthonous organic matter. These rapidly 
flushed ecosystems are relatively inefficient in retaining and proc- 
essing their inputs and transport large quantities of organic matter 
downstream. Lakes or reservoirs with long retention times have 
low drainage basin area:water surface area ratios and are dominated 
by autochthonous inputs. These ecosystems are considerably more 
efficient in retaining and processing their inputs and lose little or- 
ganic matter downstream. Lakes and reservoirs with similar reten- 
tion times and drainage basin area:water surface area ratios tend to 
behave similarly, both in the relative importance of allochthonous 
inputs and in the efficiency with which organic matter inputs are 
processed and trapped within the ecosystem. 29 references, 2 fig- 
ures, 1 table. 


pO ge gee pin Factors controlling primary 
lakes and reservoirs: a perspective. Kimmel, 
B.L.; Bi, Grovge, AW. (Oak Ridge National Lab., TN (USA); 
niv., Norman (USA). Dept. of Zoolo ). 1983. 
Contract AC05-840R21400. 22p. NTIS, PC A02, AOl; 
GPO Dep. File Number DE85000894. 
From International symposium on lake and reservoir man- 
agement; Knoxville, TN, USA (18 Oct 1983). 
ytoplankton productivity and biomass fluctuations are 
controlled by the same energy and nutrient inputs and the same bal- 
ance of gain and loss factors in both natural and man-made lakes. 
However, physical and hydrodynamic differences between lakes 
and reservoirs do exist, and they influence: (1) the spatial variability 
of primary production within reservoirs; (2) the relative contribu- 
tions of various primary producers to their food webs; (3) the rela- 
tive importance of certain limiting factors to primary production 
(e.g., turbidity, nutrient availability, flushing rate); and (4) the appli- 
cability of lake-based classifications and empirical relationships to 
reservoirs. Reservoirs are semifluvial environments that fall be- 
tween rivers and lakes on a continuum of aquatic ecosystems. A 
wider recognition of the riverine influences on reservoir ecosystems 
will enhance our understanding of the spatial and temporal hetero- 
geneity associated with man-made impoundments and, thereby, 
permit more effective management of reservoir resources. 


1191 (@OS-Rep—158) Preliminary studies of the total 
cation exchange capacity of sediments from two North Atlan- 
tic study sites. Hydes, D.J.; Hill, N.C.; Clarke, H.; Carpen- 
ter, M.S.N. itute of Oceanographic Sciences, Godalm- 
ing (UK)). 1983. 42p. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE84703521. 

Initially four different methods of measuring total cation ex- 
change capacity were compared. There were two chemical meth- 
ods (ammonium saturation with displacement into seawater, and 
barium saturation followed by replacement with magnesium) and 
two radiochemical methods (sodium-22 and caesium-134 saturation). 
The barium-magnesium and sodium-22 methods were then applied 
to sediment samples from Core D10164Pound1K from the Nares 
Fracture Valley, and Core D10554Pound11K from the eastern 
flank of the Great Meteor Rise. The material at site 10164 is a pe- 
lagic clay whereas at site 10554 it is carbonate ooze. The total 
cation exchange capacities (T.C.E.C.) of samples from the two sites 
are similar when measured by the sodium-22 method, the mean for 
Core 10164 was 21.7 meq/100g and 24.4 meq/100g for Core 10554. 
However for Core 10554 the barium-magnesium method gives a 
mean of 42.8 meq/100g. The difference in T.C.E.C. measured by 
the two methods appears to be due to the high calcite content of 
core 10554 sediment. Measured exchange capacities are lower than 
in coastal sediments. In deep sea sediments organic matter either 
makes a very small contribution to the T.C.E.C. (core 10164) or ac- 
tually blocks exchange sites (Core 10554). Amorphous oxides of 
iron and manganese contribute between 20 and 50% of the 
T.C.E.C. 


1192 (N—84-25232) Benthic boundary layer: IOS obser- 
—— 


programme. Saunders, P.M. (Institute of Oceano- 

graphic Sciences, Wormley — 1983. 34p. (DOE/RW— 
83.067). NTIS, PC A03/MF A01 

Measurements were made over a period of seven months of 

currents and mixing near the seabed. The location of the study was 
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in the N. Atlantic approximately midway between the islands of the 
Azores and Madeira. Currents were measured near the seabed in a 
water depth exceeding 5000m with moored internally-recording in- 
struments. Maps of near bottom flow were constructed and the dis- 
persion of particles of water and therefore mixing of a tracer, such 
as radionuclide were inferred. It is deduced that in a cloud of tracer 
of diameter between 1 and 20 km, mixing causes the average con- 
centration to halve approximately every fifteen days. Observations 
of the behavior of clusters of free-drifting floats support this value. 
For cloud diameters of about 100km the time to halve the concen- 
tration is longer, about 60 days. 


1193 (N—84-25233) CTD data from the N.E. Atlantic 
31N to 46N, July 1982 Discovery cruise 130. Saunders, P.M. 
(Institute of Oceanographic Sciences, Wormley (UK)). 1983. 
94p. (DOE/RW—83.139). NTIS, PC A05/MF A0O1. 

Lists and graphs of CTD data obtained aboard RRS Discov- 
ery during July 1982 are presented. A series of 14 stations were oc- 
cupied between approximate 31 deg N 24 deg W and 46 deg N 14 
deg W in support of sound ranging trials. A further 20 stations 
were occupied in the vicinity of Discovery Gap, a channel for deep 
flow between the Madeira and Iberian basins near 37 deg 30 N 15 
deg 30 W. All CTD data were reconciled with reversing thermom- 
eter measurements, and salinity and oxygen samples. Root mean 
square differences for pressure, temperature, salinity and oxygen 
were 7 dB, .012 deg C, .007 PSU and 0.3 ml/1 in the depth interval 
0 to 2,000 dB and 6 dB, .005 deg C, .003 PSU and .16 ml/1 for 
depths 2,000 to 5,600 dB. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 520200218, 841, 1153, 1173, 1175 


1194 (ANL/ER—84-3) Lake Michigan eutrophication 
model: calibration, sensitivity, and five-year hindcast analysis. 
Lesht, B.M. (Argonne National Lab., IL (USA)). Sep 1984. 
Contract W-31-109-ENG-38. 63p. NTIS, PC A04/MF A011; 
GPO Ye File Number DE85000790. 

A dynamic, deterministic, eutrophication model of Lake 
Micliigan that was developed by Rodgers and Salisbury (1981) and 
installed at Argonne National Laboratotry as part of Interagency 
Agreement AD-89 F-0-145-0 is described in this report. The focus 
is on model formulation, calibration and verification, and the rela- 
tionship between these processes and the available field data. Field 
data are too sparse for detailed analysis, but the model does 
produce a reasonable five-year simulation of several water quality 
variables, including total phosphorus and chlorophyll-a. The model 
provides a valuable framework for understanding the nutrient cycle 
in Lake Michigan, but forecasts made using the model must be con- 
sidered within the context of model limitations. 20 references, 37 
figures, 7 tables. 


1195 (BMFT-FB-T—84-134) Detection and warning 
device for oil on water. Krueger, B. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.); Be- 
triebsforschungsinstitut WDEh-Institut fuer Angewandte 
Forschung G.m.b.H., Duesseldorf (Germany, F.R.)). Jun 
1984. 46p. (In German). NTIS (US Sales Only), PC A03/ 
MF AOl1. File Number DE84752228. 

The report describes the development of a device for the de- 
tection of oil pollutants on surface waters. The UV-stimulated fluo- 
rescence and the change in the reflection properties of oil-polluted 
water surfaces are used as detection effects. The design and mode 
of operation are discussed. A test device has been used successfully 
for operational measurements in effluent collec.ing basins and 
sewers in the iron and steel industry. 7 references. 18 figures, 


1196 (N—84-25195) Research program in determination 
of heavy metals in sediments and benthic species in relation 
to nuclear power plant operation. Phelps, H.L. (District of 
Columbia Univ., Washington (USA)). 1984. 83p. (NASA- 
CR—173537). NTIS, PC A05/MF A0O1. 

Heavy metals in the estuarine environment can be toxic to 
fish and shellfish early life history stages and concentrations build 
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up to levels of concern in marketable shellfish. The present survey 
was begun just before startup in 1974 of the 1900 megawatt Calvert 
Cliffs Nuclear Power Plant on the Chesapeake Bay in order to 
assess and understand factors relating to heavy metal accumulation 
in estuarine biota. Oysters were collected in large numbers at test 
and reference sites in June 1974 to 77 and individually analyzed for 
copper and zinc. Oyster copper and zinc concentrations were cor- 
related with salinity read at time of collection. The relationship of 
oyster age to metal concentration was examined with two sets of 
oysters of known age and genetic origin (laboratory spawned). 
Copper sorption by typical mid Bay sediments, and field studies on 
cadmium concentrations in sediments were examined. 


1197 Environmental fate of combustion-generated poly- 
chlorinated dioxins and furans. Czuczwa, J.M.; Hites, R.A. 
(Indiana Univ., Bloomington). Environmental Science and 
Technology; 18: No. 6, 444-450(Jun 1984 

Polychlorinated dioxins and furans were found in sediments 
from the Saginaw River and Bay and from Lake Huron. The con- 
gener distributions of the dioxins and furans indicate that combus- 
tion may be the major source of these compounds. The depth vs. 
concentration profiles in dated sediment cores shows that emission 
of dioxins and furans has increased greatly since 1940. This histori- 
cal increase is similar to trends for the production, use, and disposal 
of chlorinated organic compounds and suggests that chlorinated 
precursors of dioxins and furans, present in incinerator combustion 
fuels, may be the main source of the dioxins and furans found in 
these sediments. 


1198 Sedimentological reconstruction of the recent pat- 
tern of mercury pollution in the Niagara River. Breteler, R.J.; 
Bowen, V.T.; Schneider, D.L.; Henderson, R. (Battelle 
New England Marine Research Lab., Duxbury, MA). Envi- 
ronmental Science and Technology; 18: No. 6, 404-409(Jun 
1984). Contract AC02-76EV03563. 

Since 1952 there have been a number of sharp changes in the 
rates of delivery, or in the ratios delivered, of several long-lived ar- 
tificial radionuclides distributed worldwide from atmospheric nucle- 
ar tests. Analyses of these nuclides in suitably selected, and collect- 
ed, aquatic sediment cores indicate several dated horizons that can 
yield more refined estimates of recent pollution history than are 
otherwise available. This approach has been applied to several 
cores in eastern Lake Erie, the Niagara River, and its delta in Lake 
Ontario, and a selection of the sediments so dated have been ana- 
lyzed for total mercury. On the basis of the assigned, and verified, 
data horizons of several sediment cores, the history of mercury pol- 
lution in the Niagara River has been reconstructed. 


1199 Equilibrium adsorption of polycyclic aromatic hy- 
drocarbons from water onto activated carbon. Walters, R.W.; 
Luthy, R.G. (Univ. of Maryland, College Park). Environ- 
mental Science and Technology; 18: No. 6, $95-403(Jun 1984). 
Contract FG22-80PC30246. 

Adsorption isotherm data for 11 polycyclic aromatic hydro- 
cartons (PAH) from water onto Filtrasorb 400 activated carbon at 
25°C have been generated by batch shake testing. An evaluation of 
Henry’s law, Langmuir, BET, Freundlich, and Redlich-Peterson 
equations indicates that the Langmuir equation is most useful for 
representing the data. Fitting the data to two linearized forms of 
the Langmuir equation provides estimates of the capacity term q° 
and the energy term b which apply over different equilibrium con- 
centration (C/sub e/) ranges. The products of the parameters bq® 
obtained by using the low C/sub e/ linear form of the Langmuir 
equation approximate Henry's law adsorption constants. These 
values range from 2390 (mg/g)/(mg/L) for naphthalene to 326,000 
(mg/g)/(mg/L) for chrysene. The parameter q° obtained by using 
the high C/sub e/ linear form of the Langmuir equation reflects 
limiting adsorption capacity. These values range from 580 mg/g for 
naphthalene to 14.7 mg/g for benz[aJanthracene. Both log (q°) and 
log (bq°) correlate with log (C/sub s/) and log (K/sub ow/), 
making it possible to predict relative adsorption of PAH from these 
latter properties. The adsorption of PAH onto activated carbon is 
(1) much stronger than is adsorption of PAH onto soils, sediments, 
and suspended organic matter and (2) comparable to or greater 
than the adsorption of other hydrophobic organics onto activated 
carbon. 
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Use of an ion to measure 


Sargasso 
A.M.; Evans, D.W.; Alberts, J.J. (Savannah River Ecology 
Lab., ” Aiken, SC). Marine Chemistry (Amsterdam); 13: 305- 
326(1983). Contract AS09-76EV00639;A C09-76SR008 19. 

An ion exchange technique has been used to determine the 
copper complexing capacity (CuCC) of strong organic complexing 
agents at 21 stations across the continental shelf of the Southeastern 
United States and in the western Sargasso Sea. The concentration 
of dissolved organic carbon (DOC) and total particulate material 
(TPM), two pools of potential complexing its, was also meas- 
ured at each station. The CuCC ranged from 0.014 to 1.681 »M Cu 
dm~* on the inner shelf, from 0.043 to 0.095 uM Cu dm~ in mid 
and outer shelf waters, and from < 0.010 to 0.036 4M Cu dm? at 
the Sargasso Sea stations. The correlation between CuCC and both 
DOC and TPM is highly significant (a < 0.01). Two synoptic sur- 
veys of the distribution of DOC and TPM across the shelf showed 
that DOC ranges from > 3 mg C dm~* nearshore to < 1 mg C 
dm~* offshore and that TPM ranges from > 50 mg dm~* nearshore 
to < 1 mg dm“ offshore. Both TPM and DOC are most variable 
on the inner shelf. These data are consistent with CuCC data which 
indicate that the CuCC of inner shelf waters was relatively high 
and very heterogeneous. In contrast, DOC, TPM and copper com- 
plexing capacity are low and nearly invariant at the Sargasso Sea 
stations. The authors present a model of the distribution of com- 
plexing agents in different marine environments and hypothesize 
that the mechanisms underlying differences between environments 
relate to differences in the source(s) and nature of complexing 
agents in each system. 


1201 Biogeochemistry of aromatic hydrocarbons in the 
benthos of microcosms. Farrington, J.W.; Tripp, B.W.; Teal, 
J.M.; Mille, G.; Tjessem, K.; Davis, A.C.; Livramento, J.B.; 
Hayward, N.A; Frew, N.M. (Woods Hole Oceanographic 
Inst., MA). Toxicological and Environmental Chemistry Re- 
views; 5: 331-346(1982). Conctract AC02-77EV04256. 

Investigations into the fate of petroleum compounds in the 
marine environment were carried out using experimental micro- 
cosms of two sizes and designs. Aromatic hydrocarbons or No. 2 
fuel oil were spiked to the water of a 13 m* continuous flow system 
and to a 2281 recycled flow system. The transport and alteration of 
this oil was traced in the sediment and benthic organisms (Glycera 
americana, Crepidula sp., and Nephtys incisa) of these microcosms. 
Measurable contamination was found in both sample types. The ar- 
omatic hydrocarbon distribution, including relative isomeric distri- 
bution (e.g., C2-phenanthrenes) was found to be different in sedi- 
ment and in organisms from that which was originally introduced 
to the experimental microcosm. Differences in isomer distribution 
between Glycera and Crepidula were also detected. Based on the 
experimental data: molecular weight and specific isomeric form, 
biochemical processes, solubility, and particle adsorption/desorp- 
tion influence the fate of petroleum compounds in benthic ecosys- 
tems. 
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REFER ALSO TO CITATION(S) 520300291, 301, 302, 303, 317, 320, 321, 
322, 325, 1161, 1162, 1163, 1180, 1183, 1213, 1214 


1202 (AERE-G—3070) Uranium series disequilibrium 
measurements at Mol and Whiteshell. Progress report for the 
period July to December 1983. Ivanovich, M.; Wiikins, M.A. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Nuclear Physics Div.). Apr 1984. 6p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE84703517. 

The current contract is funding two parallel uranium series 
disequilibrium studies and the aims of and the progress to date of 
these studies are given in this report. The larger study is concerned 
with the measurement of uranium series disequilibrium in ground 
waters derived from sand layers above and below the Boom Clay 
formation at Mol in Belgium. For the 2 observation wells studied to 
date, the sand layers above the Boom Clay are characterised by 
low uranium content (<0.01 dpm Kg™') while below the Boom 
Clay, the sand layers are characterised by low to moderate uranium 
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content (0.02 to 0.2 dpm Kg™*). There are marked uranium concen- 
tration differences below the Boom Clay at the two different sites. 


The second study will measure the ratio of *Ra and **Ra in 
—_ groundwater samples which have been scavenged by acrylic 

fibres impregnated with manganese oxide from the Underground 
Research Laboratory at Pinawa, Canada. 


1203 


(UKAEA i 
well. Theoretical Physics Div.). Apr 1984. 2p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84703518. 
This progress report contains notes on three aspects of hy- 
modelling. Work on hydrodynamic dispersion in frac- 
tured media has been extended to transverse dispersion. Further 
work has been done on diffusion into the rock matrix and its effect 
on solute transport. The program NAMSOL has been used for the 
MIRAGE code comparison exercise being organised by Atkins R 
and D. 


1204 (AERE-G—3087) Field measurements of nuclide 
October 


migration through fractured rock. report 
1983-March 1984. Heath, M.J. Atomic Energy 
Research Establishment, Harwell. Chemical Technolo 
Div.). Apr 1984. 5p. NTIS og Sales Only), PC A 

AO01. File Number DE84703519. 

This report summarises the progress made in initial single 
fracture field experiments to provide data for proving models of ra- 
dionuclide convection. Measurements with iodine, strontium and 
caesium are reported. 


1205 (CONF-8311110—6) Actinide behavior in a fresh- 
water pond. Trabalka, J.R.; Bogle, M.A.; Scott, T.G. (Oak 
Ridge National Lab., ™ (USA)). 1983. Contract ACO0S5- 
84021400. 67p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85001168. 

From 6. workshop on environmental research for actinide 
elements; Hilton Head Island, SC, USA (7 Nov 1983). 

Long-term investigations of solution chemistry in an alkaline 
freshwater pond have revealed that actinide oxidation state behav- 
ior, particularly that of plutonium, is complex. The Pu(V,VI) frac- 
tion was predominant in solution, but it varied over the entire 
range reported from other natural aquatic environments, in this 
case, as a result of intrinsic biological and chemical cycles (redox 
and pH-dependent phenomena). A strong positive correlation be- 
tween plutonium (Pu), but not uranium (U), and hydroxyl ion over 
the observation period, especially when both were known to be in 
higher oxidation states, was particularly notable. Coupled with 
other examples of divergent U and Pu behavior, this result suggests 
that Pu(V), or perhaps a mixture of Pu(V,VI), was the prevalent 
oxidation state in solution. Observations of trivalent actinide sorp- 
tion behavior during an algal bloom, coupled with the association 
with a high-molecular weight (nominally 6000 to 10,000 mol wt) 
organic fraction in solution, indicate that solution-detritus cycling 
of organic carbon, in turn, may be the primary mechanism in amer- 
cium-curium (Am-Cm) cycling. Sorption by sedimentary materials 
appears to predominate over other factors controlling effective acti- 
nide solubility and may explain, at least partially, the absence of an 
expected strong positive correlation between carbonate and dis- 
solved U. 49 references, 6 figures, 12 tables. 


1206 (DP-MS—84-48) Measurement of low levels of 
cesium-137 in water. Milham, R.C.; Kantelo, M.V. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). Oct 1984. Contract ACO09-76SR00001. 16p. 
(CONF-841023—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000767. 

ama 27. ORNL-DOE conference on analytical chemistry in 

‘peng Knoxville, TN, USA (2 Oct 1984). 

‘ge volume water sampling systems were developed to 
measure en low levels of cesium-137 in river water and in fin- 
ished water from water treatment plants. Three hundred to six hun- 
dred liters of filtered water are passed through the inorganic ion 
exchanger potassium cobalti-ferrocyanide to remove greater than 
90% of the cesium. Measurement of cesium-137 by gamma ray 
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spectrometry results in a sensitivity of 0.001 pCi/L. Portable as 
well as stationary samplers were developed to encompass a variety 
of applications. Results of a one year study of water from the Sa- 
vannah River and from water treatment plants processing Savannah 
River water are presented. 3 references, 7 figures. 


(GKSS—84/E/5) WARA - a FORTRAN program 


. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1984. 
52p. (In German). NTIS (US Sales Only), PC A04/MF 
A 1. File Number DE84752133. 

The FORTRAN program WARA to calculate the external 
and internal radiation-exposition of the population across the waste 
water pathway in the surrounding of nuclear plants based on emis- 
sion or immission values. The program is based on the "Allgemeine 
Berechnungsgrun fuer die Strahlenexposition bei radioaktiven 
Ableitungen mit der Abluft oder in Oberflaech ” by the 
Federal Ministry of the Interior and the Recommendations of the 
International Commission on Radiological Protection - ICRP-Publi- 
cation 26. The program allows for 231 nuclides, 8 exposition path- 
ways, 12 organs and 7 groups of population. Among other things 
the program is used for the calculation of the radiation exposure in 
the environment of the GKSS Geesthacht Research reactor FRG. 
5 figures, 18 tables. 





1208 (PTB-Ra—13, pp 63-69) Interlaboratory compari- 
sons for official control of in-station monitoring of waste 
waters from nuclear power plants. Gans, I.; Ruehle, H. Jun 
1983. (in German). NTIS (US Sales Only), PC A05/MF 
AO1. File Number T184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear ineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

The tests carried out so far for determining the radionuclides 
in waste water have shown that the quantity obtained by the com- 
parisons is a quantity well suited for practical application, i.e. for 
comparing measured data of radioactive waste waters from various 
nuclear power plants, and to evaluate their radioactivity. As fas as 
low concentrations are concerned, as, e.g., gamma sources with less 
than 10~* Ci/m® (37 kBq/m‘), constant value of comparability are 
assumed. When measuring pure beta sources, or overall alpha activ- 
ity, improvements are to be made for higher concentrations. 


1209 Removal pathways of Th and Pu isotopes in coast- 
al marine environments. Santschi, P.H.; Li, Y.H. (Columbia 
Univ., Palisades, Th PP 643-650 of Natural radiation envi- 
ronment. Vohra, K.G U.C.; Pillai, K.C.; Sadasi- 

van, S. (eds.). New York, NY, USA; John Wiley "& Sons, 
Inc. (1982). gfe ce pac Contract AC02-76EV02185. 

From 2. ymposium on natural radiation environ- 
ment; Bombay, India (19 a 1981). 

The half removal time (t/sub c/) of Th from the surface 
waters of the New York Bight was almost independent of season 
suggesting that variable biological activity does not affect the re- 
moval rate of Th. The decreasing trend of t/sub c/ from the conti- 
nental slope (t/sub c/ = 70 +/- 10 days) toward the shelf (t/sub 
c/ = 20 +/- 10 days) correlated with the general trend of increas- 
ing concentrations of suspended non-living particles toward the 
shore throughout the year. Incorporation in zooplankton fecal pel- 
lets was not a significant removal mechanism of Th in the surface 
waters of the continental shelf of the New York Bight. The same 
conclusion was reached for Pu whose removal was related to that 
of Th. The most important process affecting the removal of Th in 
the ocean is the total particle flux through the system. 


5204 Thermal Effluents Monitoring And Transport 


temperatures and thermal experience of 
brown trout, Salmo trutta, in a steep thermal gradient in 
nature. Spi Rares Thommes, M.M.; Prepejchal, W.; 
Goldstein, Argonne National Lab., IL). Environmen- 
tal Biology of Flakes No. 2, 137-149(1983). 
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Adult brown trout were captured near a thermal discharge 
into inshore waters of Lake Michigan, tagged with radiotransmit- 
ters, released at the point of capture, and tracked from a stationary 
position to determine plume-use and temperature selection over the 
annual cycle. Patterns of residence and temperature selection in the 
thermal gradient were highly variable both within and among sea- 
sons. Residence in the gradient and dispersion of body temperatures 
(T/sub b/) decreased with increased ambient temperature while se- 
lected temperatures and skewness of body temperature distributions 
were directly related to ambient temperature. The variability of re- 

and the apparent partitioning of thermal habitat among 
adult brown trout were functions of sex, date, and forage density, 
as well. 


5206 Regulations 


REFER ALSO TO CITATION(S) 5206001171 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 530000798 
5301 Social And Economic Studies 
REFER ALSO TO CITATION(S) 530100257, 258, 263, 285 


5302 Assessment Of Energy Technologies 


1211 (DES—77-12) Facility location evaluation for El- 
lensburg Service 


Study Area 78-2, Draft environmental sup- 
plement, fiscal year 1978 proposed program. (USDOE Bon- 
neville Power Administration, Portland, OR). 21 Mar 1977. 

. NTIS, PC A05/MF A01; 1; GPO Dep. File Number 
D 5000184. 

Construction of transmission facilities to provide for increas- 
ing electrical loads in the Ellensburg Service Area is proposed. The 
alternatives considered include nonconstruction and 3 alternative 
route locations for the transmission lines. The alternatives involve 
the construction of between 2 and 4 miles of new 115-kV transmis- 
sion line and the addition of a new 115-12.5-kV substation. Depend- 
ing on the final route location chosen, between 2 and 3 acres of 
new right-of-way would be required for the line. In all cases, ap- 
proximately 2 acres would be required for a new substation. Only 
one alternative would require access road construction and that 
would be limited to 1/2 mile. Vegetation removal would be limited 
to less than 4 total acres for the line and substation. Minimal ero- 
sion and sedimentation would occur. Disturbances to agricultural 
lands would occur. Disturbances to agricultural lands would be 
minor and short-term. Visual impacts would occur, as well as noise 
and other minor disturbances during construction. 18 references, 13 
figures, 9 tables. 


1212 (KFK—3694) Status report on research and devel- 
opment activities 1983 of Abteilung fuer Angewandte Syste- 
manalyse. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Abt. fuer Angewandte Systemanalyse). 
Feb 1984. 18p. (In German). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE84752232. 

In the Department for Applied Systems Analysis the effects, 
risks and conditions of technology utilization are investigated from 
technical, ecological, economical and social aspects. Emphasis is 
laid on energy technologies. The procedures of investigation devel- 
oped for this kind of questions as technology assessment, risk as- 
sessment, environmental impact assessment and accompanying tech- 
nology research activities are further developed and employed in 
performing projects concerning systems analyses. The report gives 
a survey of the projects of the year 1983. It is concluded by a list 
of publications of AFAS in 1983. 


5303 Environmental Impact Statements 


1213 (DOE/EIS—0108-Vol.1) L-Reactor operation, Sa- 
vannah River Piant, Aiken, SC. Final environmental impact 
statement. Volume 1. (USDOE Savannah River Operations 
Office, Aiken, SC). May 1984. 614p. NTIS, PC A99/MF 
A01; 1; GPO Dep. File Number D 5001019. 

The purpose of this Environmental Impact Statement (EIS) 
is to provide environmental input into the proposed decision to re- 
start L-Reactor at the Savannah River Plant (SRP). The L-Reactor 
operated from 1954 until 1968, when it was placed in standby status 
due to a decreasing demand for defense nuclear materials. This EIS 
assesses the potential environmental effects of the restart of L-Reac- 
tor on air and water quality, ecological systems, health risk, archeo- 
logical resources, endangered species, and wetlands. 


(DOE/EIS—0108-Vol.2) L-Reactor operation, Sa- 
vannah River Plant, Aiken, SC. Final environmental impact 
statement. Volume 2. (USDOE Savannah River Operations 
Office, Aiken, SC). May 1984. 710p. NTIS, PC A99/MF 
A0l; 1; GPO Dep. File Number D 5001020. 

This report assesses the potential environmental effects of 
the restart of L-Reactor on air and water quality, ecological sys- 
tems, health risk, archeological resources, endangered species, and 
wetlands. This volume contains appendices on: (1) need for defense 
nuclear materials, planned production activities, and production al- 
ternatives; (2) radiation dose calculation methods; (3) ecology; (4) 
radiocesium and radiocobalt inventory and transport; (5) archeolog- 
ical and historic resources; (6) subsurface hydrology; (7) environ- 
mental impact of postulated accidents; (8) offsite emergency plan- 
ning; (9) floodplains/wetlands assessment; (10) SRP reactor safety 
evolution; (11) scoping comments; and (11) assessment of preferred 
cooling-water alternative. (ACR) 


1215 (DOE/EIS—0108-Vol.3) L-Reactor operation, Sa- 
vannah River Plant, Aiken, SC. Final environmental impact 
statement. Volume 3. (USDOE Savannah River Operations 
Office, Aiken, SC). May 1984. 570p. NTIS, PC A24/MF 
A01; i; GPO Dep. File Number DE85001021. 

This report assesses the potential environmental effects of 
the restart of L-Reactor on air and water quality, ecological sys- 
tems, health risk, archeological resources, endangered species, and 
wetlands. This volume contains comments and DOE responses on 
the Draft Environmental Impact Statement L-Reactor Operation. 
(ACR) 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 550200998, 1245 


1216 (INIS-mf—9102) Methodical investigations regard- 
ing the influence of narcosis on the distribution of L-*H- 
fucose in the brain of rats after intracerebral application. Gu- 
toehrle, P. (Ulm Univ. (Germany, F.R.). Fakultaet fuer 
Theoretische Medizin). 13 Nov 1981. 54p. (In German). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE85780047. 

The distribution of *H-fucose in the rat brain after intraven- 
tricular injection was investigated in wake and pentobarbital-an- 
aesthetized test animals, using a method for autoradiography of 
water-soluble substances. By a specially developed procedure a di- 
rector cannula was stereotactically implanted into a calotte through 
which, a few days later, an injection needle could be introduced 
into the lateral ventricle without narcosis. The autoradiogrammes 
were prepared from cryostat cuts of the cerebrum. The investiga- 
tion proved the distribution of *H-fucose in the different sections of 
the brain to be very inhomogeneous and revealed that the tracer 
had mainly labelled the areas near the ventricle. With the aid of a 
micro-videomat, the blackened areas were measured in a certain 
frontal plane. The areas reached by the tracer, which were deter- 





were shown to increase as a function of the 
experimental time and to be always more extended in anaesthetized 
animals than in wake rats. 


(217 (LBL—18375) Isolation and characterization of 
reaction centers from cap- 
sulata and Worland, S.T. 


(Lawrence Berkeley Lab., CA (USA)). 1984. Contract 
AC03-76SF00098. 207p. NTIS, PC A10, A0l; 1; GPO 
Dep. File Number DE85000623. 

Reaction centers were isolated by affinity chromatography 
on equine cytochrome C. Peripheral proteins were removed with 
0.05% LDAO. Absorption and EPR spectra and bleaching assays 
indicate that the reaction centers retained their electron donors and 
acceptors in the native environment. Three reaction center poly- 
peptides were isolated and submitted for amino-terminal sequence 
determination. By comparing these sequences to those deduced 
from DNA, it was established that the M and L subunits are post- 
translationally modified to remove the aminoterminal Met, whereas 
the H subunit is not. Inhibition of O2 evolution in photosystem II 
particles from spinach by naphthoquinone derivatives show Os inhi- 
bition by bromomethyl and acetoxymethyl derivatives but not with 
hydroxymethyl derivatives. Inhibition by acetoxymethyl derivatives 
in irreversible and dependent on illumination suggesting that reduc- 
tion of the quinone is necessary. Therefore acetoxymethyl deriva- 
tives may be useful as suicide reagents for labelling quinone binding 
sites. Procedures were developed to extract one or both of the 
quinones present in reaction centers and preserve the integrity of 
the co-factor binding sites. The H and M subunits were cleaned 
using furmic acid. Both fragments were isolated from the H su- 
bunit, while the larger fragment was isolated from the M subunit. 
Electrophoretic mobilities of the isolated fragments agrees well 
with the expected molecular weights. The L subunit was digested 
with Staphylococcus areus vs protease. The pattern obtained was 
consistant with the potential sites of cleavage, but it was not possi- 
ble to assign cleavage sites unambiguously. 112 references, 37 fig- 
ures, 2 tables. 


1218 (SSA—1983-TS-4, pp 217-220) Distribution of 
acetylcholinesterase in the rat brain. Autoradiographic study 
of the uptake of a tritiated organophosphate with high speci- 
ficity for acetylcholinesterase. Viret, J.; Goossens, P.; Leter- 
rier, F. 1983. (In French). NTIS (US Sales Only), PC A16/ 
MF AOl1. File Number T1I84751968. 

Published in form only. 

In 1982 Scientific works. 


1219 Ca** -dependent proteolytic activity in crab claw 
muscle: effects of inhibitors and specificity for myofibrillar 
proteins. gy D.L.; Skinner, D.M. (Oak Ridge National 
Lab., TN). Journal of Biological Chemistry; 258: No. 17, 
10474-10480(10 Sep 1983). Contract W-7405-ENG-26. 

The claw closer muscle of the Bermuda land crab, Gecar- 
cinus lateralis, undergoes a sequential atrophy and restoration 
during each molting cycle. The role of Ca* -dependent proteinases 
in the turn-over of myofibrillar protein in normal anecdysial (inter- 
molt) claw muscle is described. Crab Ca* -dependent proteinase 
degrades the myofibrillar proteins actin, myosin heavy and light 
chains, paramyosin, tropomyosin, and troponin-T and -I. Ca** -de- 
pendent proteinase activity in whole homogenates and 90,000 x g 
supernatant fractions from muscle homogenates has been character- 
ized with respect to Ca* requirement, substrate specificity, and ef- 
fects of proteinase inhibitors. The enzyme is inhibited by antipain, 
leupeptin, E-64, and iodoacetamide; it is insensitive to pepstatin A. 
The specificity of crab Ca**-dependent proteinase was examined 
with native myosin with normal ATPase activity as well as with 
radioiodinated myosin and radioiodinated hemolymph proteins. Hy- 
drolysis of ***I-myosin occurs in two phases, both Ca* -dependent: 
(1) heavy chain (M/sub r/ = 200,000) is cleaved into four large 
fragments (M/sub r/ = 160,000, 110,000, 73,000, 60,000) and nu- 
merous smaller fragments; light chain (M/sub r/ = 18,000) is 
cleaved to a 15,000-Da fragment; (2) the fragments produced in the 
first phase are hydrolyzed to acid-soluble material. Although ra- 
dioiodinated native hemolymph proteins are not susceptible to the 
Ca** -dependent proteinase, those denatured by carboxymethylation 
are degraded. These data suggest that crab Ca -dependent protein- 
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ase is involved in turnover of myofibrillar protein in normal muscle 
and muscle undergoing proecdysial atrophy. 


1220 Ecdysteriod titers during the molt cycle of the blue 
crab resemble those of other crustacea. Soumoff, C.; Skinner, 
D.M. (Oak Ridge National Lab., TN). Biological Bulletin; 
165: 321-329(Aug 1983). Contract W-7405-ENG-26. 

Callinectes sapidus is the only true crab (brachyuran) whose 
pattern of ecdysteroid titers has been described as departing from 
the pattern seen in other decapods. While ecdysteroids in other 
crabs reach a peak just prior to ecdysis, those of C. sapidus were 
claimed to reach their maxima after ecdysis. The data reported here 
challenge these findings. Ecdysteroids were measured in hemo- 
lymph, ovaries, and whole animal extracts of blue crabs using a ra- 
dioimmunoassay. In hemolymph and whole animals, ecdysteroid 
levels rose during premolt to a maximum at stage Ds. Ecdysteroids 
declined rapidly from late premolt stage D, through postmolt stage 
Ag, increased slightly at postmolt stage B, and returned to low 
levels where they remained during intermolt stage C. Ecdysteroid 
levels in males and immature females were not significantly differ- 
ent but mature females, having reached a terminal anecdysis, had 
signifincatly lower ecdysteroid levels. Ovaries of mature females 
accumulated ecdysteroids during vitellogenesis while the concentra- 
tion of ecdysteroids in hemolymph was low. 


1221 Estriol and estrone interaction with the estrogen 
receptor: estriol and estrone-induced inhibition of the cooper- 
ative binding of [*Hlestradiol to the estrogen receptor. 
Sasson, S.; Notides, A.C. (Univ. of Rochester School of 
Medicine and Dentis tistry, NY). Journal of Biological Chemis- 
try; 258: No. 13, 8118-8122(10 Jul 1983). Contract AC02- 
76EV03490. 

The effects of estriol and estone on the positive cooperati- 
vity of [*H]estradiol binding to the partially purified, calf uterine 
estrogen receptor were studied. The receptor was titrated with 
variable concentrations of [*H]estradiol in combination with estriol 
or estrone, while maintaining a constant molar ratio of the estriol or 
estrone to the [*H]estradiol. With either a 4-fold molar excess of 
estriol or a 25-fold molar excess of estrone above the [*H]estradiol 
concentrations, the receptor’s positive cooperative [*H]estradiol 
binding was inhibited. The Scatchard plot showed a transition from 
a convex to a linear curve and a decrease in the Hill coefficient 
value from 1.61 +/- 0.02 (n = 7) in the absence of estriol or es- 
trone to 1.04 +/- 0.04 (n = 4) in the presence of estriol and 0.99 
+/- 0.03 (n = 4) in the presence of estrone. The inhibition of the 
positive cooperativity of [*H] estradiol binding by estriol or estrone 
was shown not to be due to isotope dilution of the specifically 
bound [*H]estradiol by the unlabeled estriol or estrone. These ki- 
netic analyses demonstrate that the positively cooperative equilibri- 
um binding of [*H]estradiol by the receptor, which is characteristic 
of the receptor’s activation process, is eliminated by estriol and es- 
trone and consistent with their partial agonist-antagonist activities 
observed in vivo. 


1222 Estriol and estrone interaction with the estrogen 
receptor: temperature-induced modulation of the cooperative 
binding of [*Hestriol and [*H]estrone to the estrogen recep- 
tor. Sasson, S.; Notides, A.C. (Univ. of Rochester School af 
Medicine and "Dentistry, NY). Journal of Biological Chemis- 
try; 258: No. 13, 8113-8117(10 Jul 1983). Contract AC02- 
76EV03490. 

Experiments were performed to study the calf uterine estro- 
gen receptor’s interaction with [*H]estril and [*H]estrone and 
found that the receptor’s cooperative binding is markedly depend- 
ent upon temperature and receptor concentration. With increasing 
temperature, the intensity of the estrogen receptor’s cooperativity 
decreases: at 0°C the Scatchard plot was convex and the Hill coef- 
ficient was 1.03 +/- 0.02 (2 = 3) for the binding of [*H]estriol 
with a receptor concentration of 10 to 12 nM. With increasing re- 
ceptor concentration, the receptor’s cooperativity gradually in- 
creased. At a receptor concentration of 1 nM, at 25°C, with 
[*H]estriol the Hill coefficient was low, 1.03 +/- 0.02 (n = 3), 
while at approximately intracellular receptor concentration (20 nM) 
the Hill coefficient increased to 1.20 +/- 0.04 (n = 4). Similar re- 
sults were observed with [*H]estrone. The cooperative interaction 
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of the estrogen receptor with [*H]estriol or [*H]estrone is reversi- 
ble and dependent upon temperature. The van't Hoff analysis of the 
apparent dissociation constant of the {*H]estrone- and [*H]estriol- 
receptor complexes indicates that a transition in the receptor’s bind- 
ing mechanism occurs at 15°C. Therefore, measurement of ligand 
interactions with the estrogen receptor at 0 to 15°C, may not re- 
flect the binding mechanism of the receptor at more biologically 
relevant temperatures. 


1223 Development of tyrosine aminotransferase in perin- 
oS et ee ee eee ee a 
role of inducing hormones, Perry, S.T.; Rothrock, R.; Isham, 
K.R.; Lee, K.L.; Kenney, F.T. (Oak’ Ridge National Lab., 
TN). ” Journal of Cellular Biochemistry; 21: 47-61(1983). Con- 
tract W-7405-ENG-26. 

Expression of the hepatic enzyme tyrosine aminotranferase 
was analyzed in the perinatal period of development in the rat, 
when this expression undergoes significant changes associated with 
hepatocyte differentiation. In late prenatal liver both enzyme and 
functional mRNA gene products are present at levels 10- to 15-fold 
below those in the fully differentiated adult liver. This low leyel of 
expression in fetal liver is refractory to induction by glucocorti- 
coids, but both gene products are increased to a limited extent by 
cyclic AMP. This induction by cyclic AMP (cAMP) does not 
confer glucocorticoid-responsiveness on expression. By 3 hr after 
birth both functional mRNA and enzyme levels are significantly in- 
creased, an increase which continues until a peak is reached at 12 
hr that is appreciably above the adult levels. Both gene products 
then decline until adult levels are reached by 24 hr. The postnatal 
shift in aminotransferase expression is accompanied by acquisition 
of the capacity to respond to glucocorticoids. Treatment of new- 
borns with an antiglucocorticoid steroid or with glucose suppresses 
the postnatal overshoot of expression, but neither treatment affects 
the increase from fetal to adult levels of expression. The results in- 
dicate that prior to birth, expression of the aminotransferase gene is 
partially repressed, a repression that is lifted essentially immediately 
upon birth. The hormones capable of inducing aminotranferase syn- 
thesis have no apparent necessary role in this process. 


1224 Effect of high pressure upon proteins and other 
biomolecules. Weber, G.; Drickamer, H.G. (Univ. of Illinois, 
Urbana). Quarterly Reviews of Biophysics; 16: No. 1, 89- 
112(1983). Contract AC02-76ERO1198. 

The simpler characteristically biological entities, the macro- 
molecules, are still extremely complex, and often imperfectly de- 
fined physical systems. In consequence one can study the effects of 
high pressure upon them as a purely phenomenological task, but it 
is hardly possible to refer the observed effects to their molecular 
causes without a thorough knowledge of the behavior of much sim- 
pler model systems. In these model systems the effects of high pres- 
sure upon some elementary molecular property that can be un- 
equivocally singled out are expected to be seen out. In contrast the 
several effects on a macromolecule will sometimes oppose and 
sometimes enhance each other making the evaluation of their origin 
at best uncertain and often impossible. The most suitable models for 
the authors’ purpose are those that disclose the volume changes as- 
sociated to particular molecular interactions. 69 references. 


5503 Cytology 
REFER ALSO TO CITATION(S) 5503001297 
(DOE/EV/00790—1) Development and function of 
Final technical 


progress 
report, 1 February J Hanson, J.B. (Illinois 
Univ., Urbana (USA). Dept. of Plant Biology). 1984. Con- 
tract AC02-76EV00790. 13p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85001809. 

A study of Ca* transport in and out of corn root cells has 
been conducted. Any type of shock or injury opens cell membranes 
to Ca* influx - cold, heat, acid, cutting, depolarization with cya- 
nide, uncoupling with a protonophore. Freshly excised root tissue 
has a high Ca** permeability that is reduced after 1 hour of wash- 
ing. Fusicoccin, which hyperpolarizes the cells retards Ca* influx 
in washed tissue but has no effect on freshly cut tissue. Calcium 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5503 Cytology 


influx in all cases is strongly inhibited by La**. Ca transport was 
studied in isolated tonoplast and plasmalemma membrane vesicles. 
Both vesicles show calmodulin stimulated Ca®* -ATPase transport. 
However, only the tonoplast showed uncoupler-sensitive H*/Ca* 
exchange transport and uncoupler-sensitive ATPase activity. Pre- 
treatment of corn root tissue with 10 4M indoleacetic acid (IAA) 
for 10 min produced a plasmalemma fraction which did have un- 
coupler-sensitive Ca**/H* exchange transport and ATPase activity. 
Also, the presence of 5 4M IAA retarded the K* leakage which 
results from tissue excision. IAA acts to protect the plasmalemma 
from injury. The Ca* -stimulated protein kinase which phosphory- 
lates cell membranes was studied further. Protein phosphorylation 
strongly inhibits the H*-pumping ATPase. Calcium stimulates the 
phosphorylation of 8 proteins in the plasmalemma, 2 in the tono- 
plast. The protein responsible for control of the H*-ATPase has 
not been identified. Since Ca** influx is voltage controlled, we in- 
quired whether Na*, also passively transported, was similarly af- 
fected. It appears that hyperpolarization and depolarization must be 
accompanied by approximately proportional increases and decreases 
in channel resistance since Na* influx is not affected by polariza- 
tion. 10 references, 3 figures, 4 tables. 


1226 (INIS-mf—9110) Evaluation of electron micro- 
scope of the central nervous tissue. Venedey, 
C. (Ulm Univ. (Germany, F.R.). Fakultaet fuer Theore- 
tische Medizin). 15 Jan 1982. German). NTIS (US 
Sales Only), PC A04/MF AO1. ‘ile Number DE85780048. 

The methodological part discussed the accuracy of Willi- 
mans’ "circle method” as a function of circle size, the reproducibil- 
ity of area determination with 25% circles as a function of the 
number of circles, and the influence of 25% circles on the determi- 
nation of grain densities. 25% circles should be given preference in 
view of their higher accuracy. 


1227 (INIS-mf—9136) Autoradiographic investigations 
an the question of Garnel variations of coll prelifwation in 
the jejunal crypt epithelia of mice. Herterich, G.C. (Wuerz 
burg Univ. (Germany, F.R.). Medizinische Fakultaet). 3 
Jan 1982. 71p. (In German). NTIS (US Sales Only), PC 
A04/MF Aol. File Number DE85780053. 

In this work the question was investigated whether the pro- 
liferation activity of the crypt epithelia of the small intestine of 
mice is subject to diurnal variations. The results published so far to 
settle this question are contradictory. The flow rate at the begin- 
ning and end of the S phase was measured as a function of daytime 
for the jejunal crypt epithelia of mice following a double labelling 
with 3-H and 14-C-TdR. The quotient of the cell flow rate in and 
out of the S phase is supposed to be = 1 over the whole day if 
there are no diurnal variations. The method of measurements of the 
cell flow rate was chosen above all because the quotient is largely 
independent of the variation from animal to animal. The experi- 
ments provided dues as to the presence of deviations of the quo- 
tient of cell flow rate at the end and beginning of the S phase and 
of the mitotic index from the daily mean value. However, on ac- 
count of the relatively large statistical variations of the values at 
the different daytimes it is not possible to state clearly whether the 
cell proliferation of the jejunal epithelium is subject to diurnal vari- 
ations. Should there be such variations, then they are not large at 
any rate. 


= (N—84-25589) Labeled cells as research, diagnos- 
tic and therapeutic tools. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Sep 1983. 2p. NTIS, PC A03/MF AO1. 
Nonaerospace uses of JPL Technol., 4-5, N—84-25588 15.99. 
Scientists at JPL have developed chemical and biological 
techniques using microspheres filled with drugs, electron-opaque 
metals, or radioactive, fluorescent, magnetic or electrically charged 


' materials to label specific groups of cells. Synthetic polymeric mi- 


ee eee 

microspheres, which can seek out and attach them- 
sivas to any specific group p of cells. These cell-labeling techniques, 
therefore, open new avenues not only to the basic study of cells but 
also to the diagnosis and treatment of many diseases, including 
cancer. 
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Chinese hamster ovary cells cultured in low con- 
po» ED of fetal bovine serum: cloning efficiency, growth 
in suspension, and selection of drug-resistant mutant pheno- 
Sica g She: Salazar, E.P.; Knize, M.G. (Univ. of 

California, Livermore). In Vitro; 19: No. 9, 699-706(Sep 
1983). Contract W-7405-ENG-48. 

Reducing serum concentrations in media provides a potential 
cost advantage. To determine whether such media could be used 
for applied mutagenesis assays, cloning efficiency and growth pa- 
rameters in suspension of Chinese hamster ovary cells cultured 
were measured in reduced serum with or without additives (1 pg/ 
ml insulin, 3 x 10-7 M linoleic acid, 1 x 10~* M HaSeOs) or bovine 
serum albumin (BSA, 1% wt/vol). With the additives and = 0.5% 
fetal bovine serum (FBS), Ham's F12 medium (without hypoxanth- 
ine and thymidine) was more optimal than alpha Eagle's minimum 
essential medium (MEM) (without ribosides and deoxyribosides) for 
low density cloning and high density suspension growth. The spon- 
taneous frequency of azaadenine-resistant phenotypes (mutant at the 
aprt locus) in 1% FBS plus BSA was significantly lower than the 
frequency observed in 2% FBS plus BSA or 10% DFBS. Frequen- 
cies of spontaneous mutants resistant to thioguanine (hgprt locus) or 
fluorodeoxy-uridine (tk locus) were similar with 10% DFBS, 1% 
FBS plus BSA, or 2% FBS plus BSA. Compared to alpha MEM 
with 10% DFBS, frequencies of drug-resistant mutants induced by 
ethyl methanesulfonate or mitomycin C (MMC) were not signifi- 
cantly lower in alpha MEM with 2% FBS plus BSA; observed 
mutant frequencies induced by dimethylnitrosamine or 
benzo(a)pyrene seemed to be decreased at lower survival levels. 


5504 Genetics 


REFER ALSO TO CITATION(S) 5504001229, 1252 


1230 (DOE/EV/02472—T2) Study of mathematical 
ee 
anuary 1, 1982-September 


prehensive progress report, 1 ) ’ 
1984, Lewontin, R.C. (Harvard Univ., Cambrid MA 


(USA). Museum of Comparative Zoology). 1984. Contract 
AC02-76EV02472. 19p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85000873. 

Work completed during the past 3 years is summarized. The 
first topic addressed is asymmetric models of selection and linkage. 
This was investigated by considering only 2 loci with 2 alleles. The 
general 8 parameter system has been investigated for restricted 
symmetrical models with four or fewer parameters. The general 
conclusions of the work on these special models is that unless link- 
age is fairly tight or epistatic interactions fairly strong, the linkage 
balance equilibria will be stable and will be the most commonly ob- 
served situation in natural populations. The second topic addressed 
was selection for and against fitness instability. The question was 
asked whether a mutation whose demographic parameters are less 
sensitive to environmental fluctuation than the wild type will suc- 
ceed in entering a population living in a fluctuation auto-correlated 
environment. It was shown that the behavior of a mutation in a 
population depends upon the steady state growth rates of the ho- 
mozygotes and heterozygotes which in turn depend upon the Leslie 
matrices of age-specific fertility and survivorship in different envi- 
ronments. 


1231 Senin eemnnetnnty Gone ae gee 
vide chloramphenicol. 


methanogens 
Beckler, G.S.; Hook. Ls L.A,; ceed J. nN” (Ohio State i ~ 
Columbus). Al lpplied and Environmental Microbiology; 47: N 
4, 868-869(Apr 1984). Contract AC02-81ER 10945. 

Growth of the four methanogens investigated was inhibitied 
by chloramphenicol-3-acetate; therefore, introduction of chloram- 
phenicol acetyltransferase-encoding genes should not confer chlor- 
amphenicol resistance on these methanogens. Reduction of the aryl 
nitro group of chloramphenicol produced a compound which did 
not inhibit the growth of these methanogens. 9 references. 


1232 Excision and replication of extrachromosomal 
DNA of pea (Pisum sativum). Hof, J.V.; Bjerknes, C.A.; De- 
lihas, N.C. (Brookhaven National Lab., Upton, NY). Molec- 
ular and Cellular Biology; 3: No. 2, 72 18icreb 1983). 
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Experiments with cultured pea roots were conducted to de- 
termine (i) whether extrachromosomal DNA was produced by cells 
in the late S phase or in the G2 phase of the cell cycle, (ii) whether 
the maturation of nascent DNA replicated by these cells achieved 
chromosomal size, (iii) when extrachromosomal DNA was removed 
from the chromosomal duplex, and (iv) the replication of nascent 
chains by the extrachromosomal DNA after its release from the 
chromosomal duplex. Autoradiography and cytophotometry of 
cells of carbohydrate-starved root tips revealed that extrachromoso- 
mal DNA was produced by a small fraction of cells accumulated in 
the late S phase after they had replicated about 80% of their DNA. 
Velocity sedimentation of nascent chromosomal DNA in alkaline 
sucrose gradients indicated that the DNA of cells in the late S 
phase failed to achieve chromosomal size. After reaching sizes of 
70 x 10° to 140 x 10° daltons, some of the nascent chromosomal 
molecules were broken, presumably releasing extrachromosomal 
DNA several hours later. Sedimentation of selectively extracted ex- 
trachromosomal DNA either from dividing cells or from those in 
the late S phase showed that it replicated two nascent chains, one 
of 3 x 10° daltons and another of 7 x 10° daltons. Larger molecules 
of extrachromosomal DNA were detectable after cells were labeled 
for 24 h. These two observations were compatible with the idea 
that the extrachromosomal DNA was first replicated as an integral 
part of the chromosomal duplex, was cut from the duplex, and 
then, once free of the chromosome, replicated two smaller chains 
of 3 x 10° and 7 x 10° daltons. 24 references. 


Sister-chromatid exchanges and gene mutations are 
iatneed by the replication of 5-bromo- and 5-chloro-deoxyuri- 
dine substituted DNA. O'Neill, J.P.; Heartlein, M.W.; Pres- 
ton, R.J. (Oak Ridge National Lab., TN). Mutation Re- 
annie 109: (955-270(1083). Contract W-7405-ENG-26. 

The thymidine (dT) analogue 5-chlorodeoxyuridine (CldU) 
induces 7-8-fold more sister-chromatid exchanges (SCE) than does 
5-bromodeoxyuridine (BrdU) at equal substitution for dT in Chi- 
nese hamster ovary cells in culture. This difference facilitates study 
of the mechanism of induction of SCE by these analogues. Cultures 
were incubated with either BrdU or CldU for one cell cycle, fol- 
lowed by incubation in the presence of dT alone or BrdU or CldU 
for the second cell cycle and the SCE frequency determined in M2 
cells. The results suggest that the induction of SCE is dependent 
only on the replication of the analogue-substituted DNA during the 
second cell cycle. Additional studies employed cultures grown in 
the presence of BrdU or CldU for 7 days to obtain mainly bifilarly 
substituted DNA, followed by 2 rounds of replication in the pres- 
ence of the analogue; this is consistent with the replication of twice 
the amount of analogue-substituted DNA. Furthermore, such long- 
term growth in the presence of BrdU or CidU also results in con- 
centration-dependent increases in the frequency of 6-thioguanine-re- 
sistant mutants, suggesting that gene mutations also results from the 
replication of analogue-substituted DNA. 


5505 Metabolism 


(INIS-mf—9115) Investigations on the Be gee of 
“CG labelled chlorhexidine diglutonate through dental enamel. 
Autoradiographical and other evidence on extracted teeth. 
Stary, W. (Giessen Univ. (Germany, F.R.). Fachbereich 
Humanmedizin). 1981. 101p. (In German). NTIS (US Sales 
Only), PC A06/MF A0O1. File Number DE85780052. 

In this dissertation it was shown using radioactively labelled 
4C tracer molecules that chlorhexidine is adsorbed on the dental 
surface of extracted teeth. Evidence for this was provided by the 
three following methods: a) back diffusion and release in rinses; b) 
thin layer chromatography of the adsorbed substance, and c) autor- 
adiography. 
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REFER ALSO TO CITATION(S) 5506001260, 1261 


1235 (AD-A—142726/9) Subtraction radiography for 
the diagnosis of bone lesions in dogs. Report for 1982-1984, 
Rethman, M.P.; Ruttiman, U.E.; O'Neal, R.B.; Webber, 
R.L.; Davis, A.A. (Army Inst. of Dental Research, Wash- 
ey DC (USA)). 31 May 1984. 33p. NTIS, PC A03/MF 


Resolution of osseous wounds utilizing conventional radio- 
graphic techniques is dependent upon favorable angulation without 
superimposition of dense anatomical structures. A technique of 
computer subtraction utilizing sequential radiographs has been dem- 
onstrated to enhance visualization of such defects in dry skulls, but 
usefulness in live animals had heretofore not been demonstrated. 
This investigation demonstrated the usefulness of computer subtrac- 
tion radiography in live animals, both error rate and diagnostic time 
being reduced significantly. 


1236 (FRNC-TH—1580) Influence of bone and fat on 
dose distribution in electron beams in a semi-infinite medium. 
Sordo, A. (Toulouse-3 Univ., 31 (France)). Dec 1983. 192p. 
(In French). NTIS (US Sales Only), PC A09/MF A01. File 
Number DE84752013. 

Hitherto, physical and theoretical aspects of the influence of 
heterogeneities in radiotherapy by electron beams had not been 
considered enough. We have developed an experimental method 
which permitted us to analyze the effect of the hard bone and the 
fat on the depth dose distributions when an infinite medium is irra- 
diated by high energy electron beams. We have incorporated the 
KR. HOGSTROM’s algorithm in a treatment planning system 
(TP11; AECL). This algorithm sums the dose distribution of indi- 
vidual pencil beams. A comparison between calculated and meas- 
ured isodose lines obtained in a heterogeneous medium, shows us 
the performance and limits of this algorithm. 


1237 (HRP—0904986/7) Critical review radiation ther- 
apy services. (California Office of Statewide Health Plan- 
ning and Development, Sacramento (USA)). 25 Jun 1982. 
21p. NTIS, PC A02/MF A011. 

The purpose of this paper is to clarify the 1980-81 Plan De- 
velopment Guidelines as they relate to radiation therapy services, 
and to suggest some alternatives to those guidelines. 


1238 (IAEA-R—3150-F) Study on the correlation be- 
tween serum digoxin levels and its therapeutic efficacy and 
toxicity and pharmacokinetics of digoxin in Thai patients 
using radionuclide procedures. Final report for the period 1 
September 1982-31 October 1983. Poopyruchpong, N. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Feb 
1984. 3p. NTIS (US Sales Only), PC A02/MF AOl. File 
Neola DE84703527. 

The development of a radioimmunoassay procedure for the 
measurement of serum digoxin, using a locally raised rabbit anti-di- 
goxin serum, tritiated digoxin from a commercial supplier and dex- 
tran-coated charcoal for the separation step, is described. Assay op- 
timization included the determination of optimal antiserum dilution, 
incubation time and charcoal concentration. Assay validation in- 
cluded the evaluation of assay accuracy, precision and specificity. 
Results of measurements on sera from a preliminary group of pa- 
tients undergoing digoxin medication are presented. 


1239 (INER—0510) Low cost multichannel pulse wave- 
form recorder. Chang, H.H.; Yu, C.F.; Tang, J.S. (Institute 
of Nuclear Energy Research, Lung-Tan (Taiwan)). May 
1982. 26p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE85900140. 

This paper describes a low cost multichannel pulse wave- 
form recorder using AIM-65 microcomputer as its controller. The 
pulse waveform up to six channels are taken from the patient's 
radial arteries, then sequencially amplified and digitized by the con- 
trol of AIM-65 microcomputer which stores the pulse waveform 
samples in 4Kx8-bit RAM and passes the stored data to a printer or 
to a cassette recorder. The recorded pulse waveforms are used for 
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analysis and diagnosis in orthodox Chinese medicine. 3 references, 7 
figures. 


dependence of tumour localisations and 

Pape, S. (Muenchen Univ. (Germany, F.R.). Fakul- 
taet fuer Medizin). 17 Dec 1981. 114p. (In German). NTIS 
(US a. Only), PC A06/MF AOl. File Number 


go ARTE Gk IEE er Ee 
margin of measurement, preciseness, reference region, and practica- 
bility of the EIA. The comparability of the measured results of 
ER ne re eee ee Seeing Gntiees 
goal was to find out if differing results measured in identical speci 
ante aie. diet to deapidiaadhia eee tie talhiabat Wiaaeide 
groups. 


1241 (INIS-mf—9108) Determination of organ doses in 

radiographic imaging and diagnostic radiology. Rathjen, M. 
(Duesseldorf Univ. (Germany, F.R.). Medizinische Fa rg 
taet). 1981. 54p. German). NTIS (US Sales Only), PC 
A04/MF AO1. Tile Number DE85780044. 

Earlier publications on diagnostic radiation exposure com- 
monly presented data on the gonadal dose. This emphasis on the 
genetic radiation risk is no longer valid in view of recent radiobio- 
logical findings; equal attention should be paid to the somatic radi- 
ation risk which is manifested by the induction of malignant neo- 
plasms, e.g. in the lungs, red bone marrow, thyroid and female 
breast (ICRP 26). The permissible radiation doses for these organs 
and the gonads for routine diagnostic radiology are determined. A 
formula is established on the basis of terms from relevant publica- 
tions (e.g. open-air dose, backscattering factor) and from the 
author’s own measurements in an Alderson-Rando phantom (depth 
dose curves, dose decrements). The measurements were carried out 
using CaP, thermoluminescence dosemeters, and the organ doses 
for the various techniques of X-ray examination were calculated by 
computer. Calculations of this type will enable the radiologist to 
determine the patient exposure quickly and easily from the records 
kept according to Sect. 29 of the X-ray Ordinance. Experimental 
value from relevant publications are compared with the author's 
own results. 


1242 bg ag Radioimmunological evidence for 
beta-endorphin in human fluid. Graf, M. 
(Wuerzbur ure Univ. (Germany, F.R.). Medizinische Fakul- 
or 21 Jul 1982. 68p. (In German). NTIS (US Sales Only), 
04/MF A01. File Number DE85780049. 

“aman immunoreactivity in human cerebro- 
spinal fluid was determined by two different radioi 
Measurements made using a bought RIA-kit (Immuno Nuclear Cor- 
poration) produced results which were too high compared to re- 
sults from the literature. The procedure for the beta-endophin ra- 
dioimmunoassay of Hoellt et al. was followed, the various steps 
studied and in part modified. Here both beta endorphin and beta- 
lipotropin were labelled with I-125 and a new method introduced 
for separating I-125 following labelling. Studies on the specificity of 
the method revealed that, in addition to beta-endorphin, beta-lipo- 
tropin and two further non-identified fluid fractions were also de- 
termined but that the specificity of the RIA’s could be significantly 
increased by prior extraction of the fluid with silicic acid. Determi- 
nations of beta-endorphin-like immunoreactivity in 28 different 
human fluids using this RIA gave values from below 20 pg/ml to 
70 pg/ml thus confirming literature values. 





1243 (INIS-mf—9113) Biological radioimmunological 
microassay to determine hypophysiotropic factors. Sand, T. 
(Ulm Univ. (Germany, F.R.). Fakultaet fuer Theoretische 
Medizin). 14 Nov 1980. 80p. German). NTIS (US Sales 
— PC A05/MF AO1. File Number DE85780050. 

The thesis presented there describes a combined biological- 
radioimmunological assay for hypophysiotropic substances. The se- 
cretion reaction of adenohypophysial rat cells cultured by a long- 
term monolayer technique is used as a measure of hypophysiotropic 
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activity. For hypophysial hormones released into the culture 
medium are then determined directly with the aid of specific radio 
immunoassay. This method can also be used for substances not yet 
characterized chemically or for tissue extracts, as shown here using 


time the technique is exact and reliable and offers, for TRH and 
LHRH determination, a degree of sensitivity in the pg range similar 
to that obtained by radioimmunological methods. The sensitivity to- 
wards CRH activity exceeds that obtained by other methods to 
date. From a morphological viewpoint and from comparisons of 
spontaneous secretion behaviour (or stimulation reactions following 
TRH, LHRH, dopamine and vasopressin application) with in-vivo 
findings it was shown that the long-term cell cultures were intact 
and that, overall, the culture model used closely approximates in its 
functional behaviour the physiological situation. 


1244 anita iby on of a radioimmuno- 
logical assay for parathormone formed from the hypercalce- 
mic Walker carcinosarcoma 256. Weise, D. (Ulm Univ. (Ger- 
many, F.R.). Fakultaet fuer Klinische Medizin). 13 Nov 
1981. 65p. German). NTIS Sales Only), PC A04/ 
MF AO1. File Number DE85780051 
Specific antibodies 10 Welker Carcincsomel tases could be 
produced by immunizing goats with a hypercalcemically active ex- 
tract of this tumor tissue. These served the establishment of a ra- 
dioimmunoassay. The tracer used was 125-iodine labelled bovine 
parathormone. Various parathormone standards were measured in 
this system. Here it was found that with this new system a specific 
ne ee eee 
thormone. Preliminary serum analyses indicated that endogenous 
human parathormone is also detected by this new radioimmunoas- 
say. On the basis of comparative measurements with the old anti- 
body directed towards human extractive parathormone and the 
new antibody for tumor parathormone only limited conclusions are 
possible. It could, however, be shown that the new antibody is an 
anti-parathormone-antibody. 


1245 (PB—84-214030) Quantitation of T-3 {one om 
aes 6 ee Serene a en report. 
Phiedeph ; Wi R.B. (Franklin Research Center, 
Philadephia, PA (USA)). Dec 1981. 243p. NTIS, PC A11/ 


(ET Me OT OTA 
- ature concerning the quantitation of thyroxine and triiodothyronine 
in the clinical laboratory. It therefore details the precision, accura- 
cy, sensitivity, and ificity obtainable in various commercial sys- 
tems and those devised in the clinical laboratory. The data pro- 
duced by several of the procedures often indicate that improve- 
ments in these parameters would enhance overall assay perform- 
ance and increase the reliability of the clinical interpretation deriv- 
able from assay results. For T-3 and T-4 in vitro assays a very large 
number of systems exist and are currently being utilized in clinical 
laboratories in this country. For the sake of brevity some systems, 
while mentioned, are not reviewed in exhaustive detail. Radioim- 
munoassay, as the most frequently performed assay for both T-3 
and T-4 is extensively reviewed. Also discussed with particular in- 
terest are assay systems which will undoubtedly impact on the 
future course of thyroid hormone assessment in the clinical labora- 
tory, namely enzyme immunoassay and fluorescent immunoassay. 
The state of the art in T-4 measurements in neonates, because it is 
such a critical area for application of in vitro thyroid testing, is 
given detailed review. The quantitation of free thyroxine has been 
discussed in detail. These assays have been gaining more frequent 
use in the clinical laboratory and increased commercial system de- 
velopment. 


1246 reenter pp 235-239) Radioimmunoassay 
of glutathione | blood cells. Baret, A.; 
Courtiere, A.; Cumin, Fs Reybaud, J. 1983. (In French). 
NTIS (US Sales Only), PC A16/MF AO1. File Number 
TI84751968. 

Published in summary form only. 

In 1982 Scientific works. 
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1247 a iy -TS-4, pp 243-244) Radioimmunoassay 
peg oo ne ag pe biological materials. Baret, A.; Delage, 
; Cumin, F.; Courtiere, A. 1983. (In French). NTIS (US 
ro de Only), PC A16/MF AO1. File Number T184751968. 
Published in summary form only. 
In 1982 Scientific works. 


1248 (SSA—1983-TS-4, pp 290-291) Spatio-temporal 
evolution of technetium 99m labelled pyrophosphate uptake in 
a garroted —_ paw of a rat. Burtin, B.; Haulotte, C.; 
Puech, B.; Elizagaray, A.; Morcellet, J.L. 1983. (In French). 
NTIS (US Sales Only), PC A16/MF AO1. File Number 
1184751968. 

Published in summary form only. 

In 1982 Scientific works. 


1249 (SSA—1983-TS-4, pp 292-294) Influence of back- 
pe activity on the a ggg analysis of thallium 
201 myocardial uptake. Puech, B.; Elizagaray, A.; Morcellet, 
J.L. 1983. (in French). NTIS (US Sales Only), PC A16/MF 
A01. File Number T184751968. 
Published in summary form only. 
In 1982 Scientific works. 


image processing. Twogood, R.E,; 
ieciinee: F.G. (Lawrence Livermore National Lab., CA). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-29: No. 3, 1076- 
1086(Jun 1983). Contract W-7405-ENG-48. 

A tutorial overview of the field of digital image processing 
is given. Following a brief discussion of some basic concepts in this 
area, image processing algorithms are presented with emphasis on 
fundamental techniques which are broadly applicable to a number 
of applications. In addition to several real-world examples of such 
techniques, the applicability of digital image processing to one par- 
ticular field, that of medical radiography is discussed. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 5507001217 


1251 (OE/ER/10875—3) Bioenergetics of the methan- 

6 ee Se ae ee 1983-April 14, 

report. Lancaster, J.R. Jr. (Utah State Univ., 

Logan Us USA)’ Oc Oct 1984. Contract AC02-81ER10875. 26p. 

PC A03/MF AOl; 1; GPO Dep. File Number 
DE85000431. 

Experimental results suggest two major findings: (1) the 
methanogenic bacteria contain a unique metal center, low-spin 
Ni(II) in an environment of octahedral coordination. Other labora- 
tories have verified this conclusion, and the center has been found 
in a number of other organisms and is associated with hydrogenase 
activity; (2) coupling of ATP synthesis to methanogenic electron 
transfer appears not to involve the intermediacy of a transmem- 
brane ion gradient. The two basic observations supporting this con- 
clusion are the lack of association with the membrane fraction of 
enzymatic activities involved in coupling in extracts of M. ther- 
moautotrophicum and the lack of inhibition of electron transfer- 
driven ATP synthesis in cells of M. voltae by the presence of in- 
hibitors of ion gradient generation. 18 references, 15 figures, 1 
table. 


1252 Electron microscopic comparison of the sequences 
of single-stranded genomes of mammalian parvoviruses by he- 
teroduplex mapping. Banerjee, P.T.; Olson, W.H.; Allison, 
D.P.; Bates, R.C.; Snyder, C.E.; Mitra, S. (Oak Ridge Na- 
tional Lab., TN). Journal of Molecular Biology; 166: 257- 
272(1983). Contract W-7405-ENG-26. 

The sequence homologies among the linear single-stranded 
genomes of several mammalian parvoviruses have been studied by 
electron microscopic analysis of tthe heteroduplexes produced by 
reannealing the complementary strands of their DNAs. The gen- 
omes of Kilham rat virus, H-1, minute virus of ice and Lulll, 
which are antigenically distinct non-defective parvoviruses, have 





183 / ERA-10/1 


considerable homology: about 70% of their sequences are con- 
served. The homologous regions map at similar locations in the left 
halves (from the 3’ ends) of the genomes. No sequence homology, 
however, is observed between the DNAs of these nondefective par- 
voviruses and that of bovine parvovirus, another non-defective 
virus, or that of defective adenoassociated virus, nor between the 
genomes of bovine parvovirus and adenoassociated virus. This sug- 
gests that only very short, if any, homologous regions are present. 
From these results, an evolutionary relationship among Kilham rat 
virus, H-1, inate vista 6f Selon ax LAMA Ai gaudiahen: Beta tater- 
esting to note that, although LulII was originally isolated from a 
human cell line and is specific for human cells in vitro, its genome 
has sequences in common only with the rodent viruses Kilham rat 
virus, minute virus of mice and H-1, and not with the other two 
mammalian parvoviruses tested. 


5510 Physiological Systems 


1253 Aging changes in the eno of two poeciliid 
fishes, the guppy Poecilia reticulatus and the Amazon molly 

P. formosa. Woodhead, A.D.; Pond, V.; Dailey, K. dock. 
haven National Lab., Upton, NY). Experimental Gerontolo- 
gy; 18: 211-221(1983). 

Histological surveys of the kidneys of two poeciliid fishes, 
the Amazon molly Poecilia formosa and the guppy P. reticulatus, 
throughout their lifespans showed no regular aging trends. Few 
kidney lesions were found in the Amazon molly until very late in 
life, 60 months or more, when obsolescent i and dilated 
renal tubules occurred. Guppies showed involutional changes of the 
renal system earlier, and the lesions became more severe with age, 
particularly in male fish. Hemopoietic tissue was reduced in amount 
in older fish of both species. Guppies of a year and older had 
marked accumulation of melanin in the melanomacrophage centers 
of the kidney, and the amount present increased with age. By con- 
trast, there was little melanin deposition in mollies until almost the 
end of the lifespan. Hyaline droplets were consistently seen in the 
renal tubules of the mollies, but were rare in guppies. The degener- 
ative changes in the kidneys of these two teleosts are similar to 
those seen in the kidneys of aging mammals. Despite the loss of 
normal structure in older fish, it seemed unlikely that degeneration 
of the kidney was directly involved in aging and death. 


1254 Analysis of human fibrinogen by scanning trans- 
mission electron microscopy. Wall, J.; Hainfeld, J.; Hasche- 
— R.H.; Mosesson, M.W. (Brookhaven National Lab., 
be ne n, NY). Annals of the New York Academy of Sciences; 
1 ——- 

The scanning transmission electron microscope (STEM) 
offers several advantages in studying a molecule such as fibrinogen. 
Molecules and their domains observed unstained in dark field can 
be identified directly by their mass. Thus, it is possible to correlate 
the STEM image directly with biochemical models. Lack of phase 
contrast when using the large angle annular detector makes image 
intensity directly interpretable in terms of mass thickness (no oscil- 
lations in the contrast transfer function). Certain specimen prepara- 
tion artifacts such as denatured protein films are detected easily in 
the STEM and can be avoided through suitable specimen prepara- 
tion techniques. 50 references. 


5520 Public Health 


1255 (AEA-R—2733-F) Serum-ferritin and iron absorp- 
tion for the study of body iron stored in the Thai population. 
Final report for the period 15 November 1980-31 January 
1984, Plehachinda, R. (Internati Atomic Ener, 
Agency, Vienna (Austria)). May 1984. . NTIS (US 
Only), PC A03/MF AO1. File Number DE84703526. 
Measurements of serum ferritin by an “in-house” immunora- 
diometric assay (IRMA) method were used in conjunction with es- 
timations of gastro-intestinal iron absorption from a standard test 
dose of ferrous ascorbate, measurements of blood haemoglobin and 
measurements of other haematological parameters to study body 
iron status in various population groups and to assess changes in 
body iron status after food-iron fortification. The IRMA method 
particularly covered the lower range of serum ferritin levels from 


Ce San enna 
5530 Agriculture And Food Technology 


0.5 to 10 pg/litre, corresponding to iron deficiency. Quality control 
indicated satisfactory assay performance. In preliminary studies, 
serum ferritin level was found to be well correlated with gastro- 
intestinal iron absorption as an indicator of body iron status. 
Normal adult male subjects in Bangkok showed levels of 21-314 
pg/litre and normal adult female levels of 13-173 yg/litre, in gener- 
al agreement with values reported by other authors. Measurements 
were then extended to subjects in an area of north-eastern Thailand 
where iron-deficiency was common, to assess the effectiveness of 
food-iron fortification programmes. Measurements were also made 
on male blood donors in Bangkok, pregnant female subjects in 
Bangkok and north-eastern Thailand, school children in an area of 
southern Thailand where hookworm infestation was common and 
school children and adult female subjects in an area of northern 
Thailand where goitre was endemic. The results of all these studies 
are presented. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 553000380, 382, 838, 1528 


1256 (DOE/CH/10211—1) Effects of gamma radiation 
on the sweet potato — Cylas formicarius 
ao Progress report, June 1984-August 1984, Dawes, 

Inst., AL L (USA), 1984. Contract FG02- 
eCatOat . NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE85001412. 

The following tests are reported: with eggs, with larvae in 
sweet potato roots, with larvae in sweet potato slices, with pupae in 
sweet potato roots, with adults, and sterility studies. Data are pre- 
sented. (MHR) 


(on) (TVA/OACD—84/7) Fluid fertilizers. Potts, J.M. 
(ed.). (Tennessee Valley Authority, Muscle Shoals, AL 

(SA). Office of We re and Chemical Devel <>. 
Sep 1984 I 128p. PC A0v/MEF A01. File ‘Numb 


Tike wonof fhudiiner te dhe Wind Seven hes evens eee. 
tacularly in the past 20 years. In 1981 plant nutrient use (N + P2Os 
+ KO) totaled 23.5 million short tons - compared with only 7.5 
million tons in 1960 (table 2). Nutrient use doubled from 1960 to 
1970 and tripled from 1960 to 1981. In 1981 fluid nutrient use (mix- 
tures plus nitrogen solutions) totaled 4.1 million tons, more than 
doubling since 1970 and increasing from 6.3% to 17.5% of the total 
nutrient use since 1960. Fluid mixtures (NPK) use in 1981 totaled — 
1.8 million tons of nutrients - about 17% of total mixed fertilizers or « 
7.5% of total nutrients used. The proportion of total fertilizer nutri-° 
ents applied in fluid from increases greatly if anhydrous ammonia is 
included. The 4.6 million tons of nitrogen applied as anhydrous am- 
monia in 1981 increases total fluid nutrients to 8.1 million tons - 
34.5% of the total nutrients applied in the United States. Fluid fer- 


‘tilizer use has grown nearly twice as fast as total fertilizer use, aver- 


aging more than 15% per year increase between 1960 and 1970, and 
an 11% increase between 1960 and 1980. A large part of this in- 
crease occurred during the introductory stages of the new product 
form and was aided by rapid advances in technology. 
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REFER ALSO TO CITATION(S) 5601101272, 1273, 1274, 1275, 1276, 1277, 
1285 


oy npn yee tg Uptake and distribution of 
technetium in several marine algae. Bonotto, S.; Gerber, 
G.B.; Garten, C.T. Jr.; Vandecasteele, C.M.; My 
Cc; Van Baelen, J.; " Cogneau, M.; van der Ben, D. (Centre 
d'Etude de I'Energie Nucleaire, Mol (Belgium); Oak Ridge 
National Lab., (USA); Institut Royal des Sciences Na- 
turelles de Belgique, Brussels). 1983. Contract ACO05- 
840R21400. 1 S, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85001113. 

From International symposium on the behavior of long-lived 

aoe a gpg Italy (28 1983 

The uptake o: A form a in different 
miihecidene Gaiman. Sivetden, Pett tin hens aninied 
and a simple model to explain the uptake of technetium in the uni- 
cellular alga, Acetabularia, has been conceptualized. At low con- 
centrations in the external medium, Acetabularia can rapidly con- 
centrate technetium. Concentration factors in excess of 400 can be 
attained after a time of about 3 weeks. At higher mass concentra- 
tions in the medium, uptake of technetium by Acetabularia becomes 
saturated resulting in a decreased concentration factor (approxi- 
mately 10 after 4 weeks). Approximately 69% of the total radioac- 
tivity present in /sup 95m/Tc labelled Acetabularia is found in the 
cell cytosol. In Fucus vesiculosus, labelled with /sup 95m/Tc, a 
high percentage of technetium is present in soluble ionic forms 
while approximately 40% is bound, in this brown alga, in proteins 
and polysaccharides associated with cell walls. In the algal cytosol 
of Fucus vesiculosus, about 45% of the /sup 95m/Tc appears to be 
present as anionic TcO™, and the remainder is bound to small mol- 
ecules. 8 references, 5 figures, 1 table. 


1259 (FRNC-TH—1654) Study using macroscopic autor- 

of the distribution of vanadium 48 in the rat and 
mouse. Serhrouchni, M. (Toulouse-3 Univ., 31 (France)). Jul 
1982. 120p. (in French). NTIS (US Sales Only), PC A06/ 
MF A0O1. File Number DE84752012. 

Study of vanadium 48 distribution in the laboratory animal 
by macroscopic autoradiography is described. Vanadium 48 bioa- 
vailability is zero after oral administration and good after pulmo- 
nary administration. It is distributed throughout the body with a 
particular affinity for bone and teeth. Study of perinatal metabolism 
is included. 


(INIS-mf—8898) Sensitivity of the ureter to radi- 


yjejuno-implantation. Compara- 

experiments. Schenk, K.J. (Freie Univ. Berlin 
(Germany, F.R.). Fachbereich Humanmedizin). 15 Jul 1981. 
78p. (In German). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE85780041. 

The investigation refers to dexhal ureterosigmoidostomies, 
carried out on 15 dogs. The implanted right ureters and the left 
ureters left in the bladders of 5 dogs were then treated with radi- 
ation of a total focal dose of 60 Gy. The investigation referred to 
the comparison of different ureter modalities and their sensibility to 
radiation in respect to statements on the various sorts of therapy 

The test animals which have been only operated on were 
killed 68 d.p.o at earliest and 295 d.p.o. The survival time of the 5 
animals which have been operated on and irradiated was 156-269 
d.p.o. and 22-59 d after the last irradiation, respectively. While the 
non-altered ureters remained without pathological findings, there 
were anastomotic stenoses with ascending infections of the upper 
urinary tract in 40% of the ureters only implanted into the sigma 
and another increase in the anastomotic stenoses (80%) was ob- 
served in the ureters which had been implanted and irradiated with 
a total focal dose of 60 Gy. It was also shown by means of X-ray 
method, macro and micropathology, that those ureters which had 
only been irradiated tolerated 30 and 60 Gy, resp., well and that 
the implanted ureters with subradical total focal dose of 30 Gy 
showed exact passage conditions in the i.v. urogram. 
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1261 (INIS-mf—9107) Population exposure due to nu- 
clear medical diagnosis and therapy in the Munich and 
Rottal/Inn regions in 1978, Beer, C. (Muenchen Univ. (Ger- 
many, F.R.). Fakultaet fuer Medizin). 17 May 1983. 21I1p. 
(In German). NTIS (US Sales Only), PC A10/MF AOl. 
File Number DE85780056. 

The cases are systematically evaluated with a view to the 
number of examinations, applied activities, gonadal doses and ge- 
netically significant dose. sup(99m)Tc-pertechnetate was applied in 
more than 50% of the cases. '*"I-iodide examinations were carried 
out only in Munich. sup(99m)Tc-pertechnetate and sup(99m)Tc- 
methylene disphosphonate account for 3/4 of the total GSD. Of the 
organ examinations, bone scintiscanning contributes most to the 
GSD. The Munich region has the highest total GSD value (0.907 
mrem). 


1262 (INIS-mf—9111) Control mechanisms of mutabili- 
ty: Studies on the (radiation-resistant) mutant rar-2 of Droso- 
phila melanogaster. Rudolph, P. (Freie Univ. Berlin (Germa- 
ny, F.R.). Fachbereich Biologie). 15 Dec 1981. 150p. 
German). NTIS (US Sales Only), PC A07/MF AOI. File 
Number DE85780042. 


The author attempts a quantitative description of the resist- 
ance factor of the 2nd chromosome (rar-2) on the mutation rate 
after irradiation, an explanation of the mechanism of action via an 
analysis of induced numerical aberration, and an analysis of the ge- 
netic position of this factor and its delimination with the aid of 
phenotypically visible markers. A comparison of the two strains 
ROelp and ROelo was to help to investigate possible modifications 
of the resistance factor in the strain ROelo, obtained by further se- 
lection from ROelIp. There was no difference between the two 
strains as far as the effects of the resistance factor rar-2 were con- 
cerned. 


1263 (INIS-mf—9144) Dose effect curves and relative 
biological effect of neutrons as compared with gamma radi- 
ation. Calculations based on persistent chromosomal aberra- 
tions of survivors of the Hiroshima and Nagasaki atomic 
bombs using T65 dosimetry and Lawrence Livermore Nation- 
al Laboratory dosimetry. Kriener, E. (Wuerzburg Univ. 
(Germany, F.R.). Medizinische Fakultaet). 4 Nov 1982. 71p. 
(In German). NTIS (US Sales Only), PC A04/MF AOl. 
File Number DE85780045. 

The mean dose powers of the dose intervals were approxi- 
mated, and dose-dependent confidence bands of the relative biologi- 
cal effect were calculated in the analysis of late radiolesions, assum- 
ing a linear-quadratic dependence of the relative biological effect 
on the gamma dose. The LLNL dosimetry helps to estimate the 
effect of neutrons on chromosomal aberrations and to distinguish 
between neutron and gamma effects. When the LLNL dosimetry 
was used, the relative biological effect of neutrons followed the 
curve predicted by the theory of dual radiation effects. 


1264 (ISH—34) Monitoring and assessment of internal 
exposure in the Federal Republic of Germany. Kaul, A.; 
Schmier, H. (Bundesgesundheitsamt, Neuherberg (Germany, 
F.R.). Inst. fuer Strahlenhygiene). Jan 1984. 4lp. (In 
German and English). (CONF-840176—). Bundesgesund- 
heitsamt, Neuherberg (Germany, F.R.). 

From Meeting on monitoring for, and assessment of, internal 
contamination; London, UK (24 Jan 1984). 

Description of the essential content of the “regulation for the 
physical radiation protection control” (paragraphs 62 and 63 
StriSchV, GMBI Nr. 22(1978) p. 348 ff), and of the complementary 
“calculation basis for assessment of the body dose rate in the case 
of interior radiation exposure” (regulation to paragraph 63 
StriSchV, GMBI No. 23 (1981) p. 321 ff), as well as of the present 
state of the discussion regarding the "requirements to the incorpo- 
ration measuring points” (regulation to paragraph 63 StriSchV, 
draft). The results of the incorporation control in the Federal Re- 
public of Germany of the year 1979 and 1980 are presented as an 
example together with the preliminary data of the incorporation 
control for the year 1982. 
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1265 (N—84-24674) Free-flyer biostack experiment. 
Buecker, H. (Deutsche Forschungs- und Versuchsanstalt 
fuer Luft- und Raumfahrt e.V., Koeln (Germany, F.R.)). 
Feb 1984. 7p. NTIS, PC A09/MF A0Ol1. 

Long duration exposure facility (LDEF), 139-145, N—84- 
24632 15-15. 

The free-flyer biostack experiment is part of a radiobiologi- 
cal space research program that includes experiments in space as 
well as in accelerators on Earth. The program has been specially 
designed to increase knowledge concerning the importance, effec- 
tiveness, and hazards of the structured components of cosmic radi- 
ation to man and to any biological specimen in space. Up to now, 
our understanding of the ways in which HZE particles might affect 
biological matter is based on a few spaceflight experiments from the 
last Apollo missions and on the limited data available from heavy- 
ion irradiation from accelerators. In the near future, accelerators 
capable of accelerating particles up to higher atomic numbers and 
higher energies will promote increased activity in ground-based 
studies on biological effects of HZE particles. Comparison of data 
from such irradiation experiments on Earth with those from an 
actual spaceflight experiment will show any potential influence of 
the inevitably attendant spaceflight factors (e.g., weightlessness) on 
the radiobiological events. 


1266 (N—84-24675) Seeds in space t (P0004- 
1). Park, G.B. Jr.; Alston, J.A. (Park (George W.) Seed Co., 
Inc., Greenwood, SC (USA)). Feb 1984. 2p. NTIS, PC 
A09/MF AO01. 

Long duration exposure facility (LDEF), 146-147, N—84- 
24632 15-15. 

The specific objectives of this experiment are to evaluate the 
effects of space radiation on the survivability of seed stored in 
space under sealed and vented conditions and to determine possible 
resulting mutants and changes in mutation rates. 


1267 (N—84-24676) Space-exposed experiment devel- 
oped for students. Grigsby, D.K. (National Aeronautics and 


Space Administration, Washington, DC (USA)). Feb 1984. 
3p. NTIS, PC A09/MF AO. 

Long duration exposure facility (LDEF), 148-150, N—84- 
24632 15-15. 

This experiment will offer students the opportunity to evalu- 
ate the survivability of seeds stored in the space environment and 
to determine possible mutants and changes in the mutation rate 
which may occur. The objectives of this experiment are to involve 
a very large number of students in a national project to generate 
interest in science and related disciplines to offer students from the 
elementary through the university level an opportunity to partici- 
pate in a first-hand experiment with materials flown in space to 
permit active involvement in classroom experiment design, decision 
making, data gathering, and comparison of results and to emphasize 
a multidisciplinary approach to the project involving subject areas 
other than science. 


1268 (N—84-25270) Review of book on space radiobio- 
logy. Antipov, V.V.; Davydov, B.I. (Joint Publications Re- 
search Service, Arlington, VA (USA)). May 1984. 6p. 
NTIS, PC A0o8. 

Space Biol. and Aerospace Med., V. 18, No. 2, March-April 
1984 (JPRS-USB-84-004), 134-139, N—84-25247 15-51. 

Several theoretical theses concerning the validation of radio- 
biological with respect to levels of radiation to which cosmonauts 
are exposed during extended space flights are presented. Specific 
methodology and equipment used in performing radiobiological 
studies is explained. Topics include a history of radiobiology, physi- 
ological reaction to ionizing radiation, radiosensitivity during space 
flight, and a listing of several radiobiological experiments and their 
results. 


1269 (PB—84-213842) Administration of the Radiation 
Control for Health Safety Act of 1968, public law 90-602, 
April 1, 1984 (1983 annual report). (National Center for De- 
vices and Radiological Health, Rockville, MD (USA)). 1 
Apr 1984. 68p. NTIS, PC A04/MF AO1. 

See also PB80-190788. 

The Food and Drug Administration through its National 
Center for Devices and Radiological Health, is responsible for the 
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day-to-day administration of the Radiation Control for Health and 
Safety Act. This report covers the detailed operation of the 
Agency in carrying out that responsibility for calendar year 1983. 
There are nine equipment performance or regulatory standards (tel- 
evision receivers, cold-cathode gas discharge tubes, microwave 
ovens, diagnostic x-ray systems, cabinet x-ray systems, laser prod- 
ucts, ultrasonic therapy products, mercury vapor lamps, and sun- 
lamp products) now in effect. 


1270 (SSA—1983-TS-4) 1982 Scientific works. (Centre 
e dee 9g du Service de Sante des Armees, 75 - Paris 

ce)). 1983. wan (In French). NTIS (US Sales Only), 
fon Alé /MF AO01. File Number DE84751968. 

Several themes of radiobiology emerged from this progress 
report. They are as follows: ocular effects of laser radiation; effect 
of gamma radiation and mixed gamma-neutron radiation on various 
biological parameters (blood cells, enzymes, amino acids, brain 
blood flow etc.); chemical radioprotection (cysteamine); radioconta- 
mination therapy (DMPS, DTPA). 


1271 (SSA—1983-TS-4, pp 70-71) Influence of gamma 
irradiation on the volume of erythrocytes in rat 
femoral Stina marrow. Thiriot, C.; Kergonou, J.F.; Rocquet, 
G. 1983. (In French). NTIS (US Sales Only), PC A1l6/MF 
AO1. File Number T184751968. 

Published in form onl 

In 1982 Scientific works. ” 


1272 (SSA—1983-TS-4, pp 71-73) Relations between 
oxidation-reduction and the 


functional ae in the of 

rat. Thiriot, C.; Ly woe J.F.; Rocquet, G. 1983. (In 

French). NTIS US les Only), PC Al16/MF AO0Ol1. File 

Number T184751968. 
Published in summary form only. 

In 1982 Scientific works. 


1273 (SSA—1983-TS-4, pp 73-78) Influence of gamma 
irradiation on the metabolism of arachidonic acid in rat blood 
platelets. Lognonne, J.L.; Kergonou, J.F hr es G. 
1983. (In French). NTIS (US Sales Only), PC A16/MF 
A01. File Number T184751968. 

Published in summary form only. 
In 1982 Scientific works. 


1274 (SSA—1983-TS-4, pp 78-81) Influence of in vivo 
gamma irradiation on catalase and ama PE ac- 
tivities in rat femoral bone marrow. Kergonou, J.F.; Thiriot, 
C.; Rocquet, G. 1983. (In French). Nis (US Sales Only), 
PC A16/MF AO1. File Number T184751968. 

Published in summary form only. 

In 1982 Scientific works. 


1275 (SSA—1983-TS-4, pp 81-82) Study of plasmatic 
amylase isoenzymes after irradiation. Boucard, D.; weg 
De J. 1983. (In French). NTIS (US Sales Only), PC 
Ale/MF AO1. File Number T184751968. 

Published in summary form only. 
In 1982 Scientific works. 


1276 (SSA—1983-TS-4, pp 82-84) Variations of amino 
acid levels in different regions of the brain after gamma irra- 
diation. pany J.; Amourette-Martin, C.; Mar- 
caud, P. 1983. (in French). NTIS = Sales Only), PC 
A16/MF A01. File Number T184751968 

Published in summary form only. 

In 1982 Scientific works. 


(SSA—1983-TS-4, pp 84) Pituitary-adrenal axis 
whole-body irradiation. Comparison with 


of human protacted 
whole-body y, H.; Pasquier, C. 1983. (In 
French). NTIS ban Sales ly), PC A16/MF AOl. File 
Number T184751968 


Published in semmery form only. 
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In 1982 Scientific works. 


P; Mestries, J.C. 1983. (In French and English). 

Sales Only), PC A16/MF A0O1. File Number T184751968. 
Published in summary form only. 
In 1982 Scientific works. 


1279 (SSA—1983-TS-4, pp 87-89) Electrical responses 
of the retina follo neutron irradiation. t, J.D.; Cou- 
rant, D.; Court, L. 1983. 983. (in French). Ss (US Sales 
Only), PC A16/MF A01. File Number T184751968. 
Published in summary form only. 
In 1982 Scientific works. 


1280 (SSA—1983-TS-4, pp 89-92) Effects of neutron- 

gamma irradiation on Bain 5 Aerry A w and cerebral tem- 
ae aes cians. Mande 10 ree, 
Gourmelon, P.; Catravas, G.N. 1983. (In French). NTIS 
(US Sales Only), PC A16/MF AOl. File Number 


1184751968. 
Published in summary form only. 
In 1982 Scientific works. 


1281 (SSA—1983-TS-4, pp 93-96) neutron- 
gamma irradiation of young pigs. Lemaire, G.; Maas, J. 1983. 
(in French). NTIS (US Sales Only), PC ‘A16/MF AOI. File 
Number T184751968. 

Published in summary form only. 

In 1982 Scientific works. 


1282 (SSA—1983-TS-4, pp 96-97) Combined effects of 
burn-irradiation on skin blood circulation 


in the rat. Rouif, 
J.G.; Saint-Germain, P; ry Dittmar, A. 1983. 
dn French). NTIS  . Sales ly), PC A1l6/MF AO1. File 
Number 1184751968. 
Published in summary form only. 
In 1982 Scientific works. 


1283 (SSA—1983-TS-4, pp 110-111) Differential radio- 
sensitivity of ——- — of T colony forming-cells 
(T-CFC) versus T lymphocytes in man. Triebel, E.; Dormont, 
D.; Pasquier, C. 1983. (In French). NTIS (US Sales Only), 
PC A16/MF AO1. File Number T184751968. 

Published in summary form only. 

In 1982 Scientific works. 


1284 (SSA—1983-TS-4, pp 125-128) Influence of cys- 
teamine in liposomes 


orally administered on 
blood, liver and spleen concentration. Jaskierowicz, D.; Gen- 
issel, P.; Roman, V.; Fatome, M. 1983. (In French). ‘NTIS 
qs Sales Only), PC A16/MF AOl. File Number 
1184751968. 
Published in summary form only. 
In 1982 Scientific works. 


(SSA—1983-TS-4, pp 128-129) Early radioinduced 
aunddd ahd aaeidbathilide to tix een eanee. 
protective action of cysteamine. Fatome, M.; Roman, V. 
1983. (In French). NTIS (US Sales Only), PC Al6/MF 
A01. File Number T184751968 

Published in summary form ‘only. 
In 1982 Scientific works. 


1286 (SSA—1983-TS-4, pp 129-132) Cadmium-109 con- 
taminated rats: therapeutic experiments. Bars, R.; Riba-Adell, 
M.; Fatome, M.; Pasquier, C. 1983. (In French). NTIS (US 
Sales Only), PC "A16/MF AOI. File Number T184751968. 
Published in summary form only. 
In 1982 Scientific works. 
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1267 (SSA—1983-TS-4, pp ee Polonium-210 con- 
taminated rats: ts using per os adminis- 
tered DMPS. Riba-Adell, M.; Ballin, L.; Lafon, M.; Amour- 
ette-Martin, C.; Pasquier, C.; ’ Fatome, M. 1983. (In French). 
NTIS (US Sales Only), PC A16/MF A0Ol. File Number 
184751968. 

Published in summary form only. 

In 1982 Scientific works. 


(SSA—1983-TS-4, pp 136-138) Strontium-85 con- 
— rats: therapeutic experiments. Desplan, D.; Pas- 
quier, C.; Fatome, M.; Riba-Adell, M. 1983. (In French). 
NTIS (Us Sales Only), PC A16/MF AOl1. File Number 
1184751968. 

Published in summary form only. 
In 1982 Scientific works. 


1289 ae pp 138-140) Radioprotective 
effect of cysteamine and WR 21 on brain electric activity 
after cephalic irradiation. Fatome, M.; Roman, V.; Galon- 
nier, M. 1983. (In French). NTIS (US Sales Only), PC 
A16/MF A0O1. File Number T184751968. 

Published in summary form only. 

In 1982 Scientific works. 


1290 (SSA—1983-TS-4, pp 189-190) 1 Modification of 
replication and repair in 


the activity of DNA gamma-neutron 
irradiated mice. Preliminary results. Dormont, D.; Pasquier, 
C.; Catravas, G.; Ono, K. 1983. (In French). NTIS (US 
Sales Only), PC A16/MF AO1. File Number T184751968. 
Published in summary form only. 
In 1982 Scientific works. 


1291 (SSA—1983-TS-4, pp 207-209) Quantitative study 
of radiation induced damage in rabbit gyrus dentatus for the 
determination of relative biological effectiveness of 34 MeV 
p/Be neutron for brain nerve cells. Gueneau, G.; Drouet, J.; 
Court, L.; Sabattier, R.; Breteau, N. 1983. (In French). 
NTIS (US Sales Only), PC A1l6/MF AOl1. File Number 
1184751968. 

Published in summary form only. 

In 1982 Scientific works. 


1292 (SSA—1983-TS-4, pp 209-212) Study of the influ- 
ence of an acute inflammation on radiosensitivity. Study of a 
non specific inflammation model induced in mice by polyacry- 
lamide. Herodin, F.; Calvas, P.; Dormont, D.; Fauve, R.M. 
1983. (In French). NTIS (US Sales Only), PC Al6/MF 
AO1. File Number TI84751968. 

Published in summary form only. 

In 1982 Scientific works. 


1293 (SSA—1983-TS-4, PP 286-287) pe Nap a 
study of membrane potential of the lym 
population in the blood of irradiated rats. oe J; 
Duche, D.; Drouet, J. 1983. (in French). NTIS (US Sales 
Only), PC A16/MF A0O1. File Number TI84751968. 
Published in summary form only. 
In 1982 Scientific works. 


1294 (SSA—1983-TS-4, pp 294-299) Determination of 
strontium 90 in urine by Cerenkov radiation counting. Math- 
ieu, J.; Garnier, C.; Lafon, M.; Rocquet, G. 1983. (In 
French). NTIS (US Sales Only), PC A16/MF AOl. File 
Number T184751968. 

Published in summary form only. 

In 1982 Scientific works. 


1295 Modification of the Theory of Dual Radiation 
Action for attenuated fields. I. Basic formalism. Zaider, M.; 
Brenner, D.J. (Columbia Univ., New York, NY). Radiation 
Research; 99: No. 3, 484-491(Sep 1984). Contract AC02- 
78EV04733. 

A modification of the Theory of Dual Radiation Action is 
described to take into account the effect of an attenuated beam of 
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radiation across the seasitive site of the cell. It is shown that, unlike 
the case of uniform radiation, the coefficient of the dose-squared 
(intertrack) term is not constant, but varies in a manner dependent 
on the attenuation coefficient of the radiation and the geometry of 
the site. 


1296 Modification of the Theory of Dual Radiation 
Action for attenuated fields. II. Application to the analysis of 
soft X-ray results. Brenner, D.J.; Zaider, M. (Los Alamos 
National Lab., NM). Radiation Research; 99: No. 3, 492- 
501(Sep 1984). Contract AC02-78EV04733. 

A formalism developed in the first paper in this series, based 
on the generalized Theory of Dual Radiation Action, is applied to 
survival data for cells exposed to soft X rays. It is shown that, in 
contrast to previous published analyses, this formalism, modified to 
account for the attenuation of dose across the sensitive matrix of 
the cell, is fully consistent with the experimental results. The rea- 
sons for previous disagreements are discussed. 


1297 Se eae 
tial irradiation of V-79 cells by 14.8-MeV neutrons and 
photons. Higgins, P.D.; DeLuca, P.M. Jr.; Gould, M. N 
(Univ. of Wisconsin, Madison). Radiation Research; 99: No. 
3, 591-595(Sep 1984). Contract AC02-76EV01105. 

The effect of irradiating V-79 Chinese hamster cells with a 
mixture of 40% 14.8-MeV neutrons and 60% ®Co photons with si- 
multaneous or sequential exposures is investigated. Sample doses 
are obtained by irradiating cells with alternating 3-min pulses of 
neutrons and photons (in the sequential case) or with mixed neu- 
trons and photons followed by equal beam-off periods to ensure 
equal total exposure times for sequential and simultaneous irradia- 
tions. Differences between the survival results under each beam 
configuration that are consistent with previous observations with 
nonpulsed irradiations are observed. 


1298 Effect of cycloheximide on repair in a temperature 
conditional radiation-sensitive mutant of area gr cer- 
evisiae. Budd, M.; Mortimer, R.K. (Univ. of California, 
Berkeley). Radiation Research; 99: No. K 582-590(Sep 1984), 
Contract W-7405-ENG-48. 

Previous results have shown that rad54-3 strains are temper- 
ature conditional for double-strand break repair. Rad54-3 strains 
provide a system to study the effects of drugs that block protein 
synthesis such as cycloheximide on repair of X-ray damage. Repair 
of X-ray damage is studied by irradiating rad54-3 cells, incubating 
them at the permissive temperature, 23°C, for 5 hr, shifting the 
cells to the restrictive temperature, 36°C, and assaying for colony- 
forming ability. Comparing the survival of these cell with those 
which had been continuously incubated at the restrictive tempera- 
ture after irradiation shows the extent of repair. Addition of cyclo- 
heximide at the time of irradiation causes an inhibition of repair. If 
cycloheximide is added a short time after irradiation, an enhanced 
recovery is observed compared with the addition of the drug at the 
time of irradiation. One explanation for the enhanced recovery is an 
increased synthesis of repair enzymes after irradiation. 


1299 Temporal analysis of a dose-response relationship: 
leukemia mortality in atomic bomb survivors. Brodsky, J.B.; 
Groer, P.G.; Liddell, R.; Ishimaru, T.; Ichimaru, M. (Oak 
Ridge Associated Universities, TN). Radiation Research; 99: 
No. a 547-561(Sep 1984). Contract AC05- 
760R00033; AC01-76EV03161. 

A data analysis that incorporates time dependencies is dem- 
onstrated for the dose response of leukemia mortality in the atomic 
bomb survivors. The time dependencies are initially left 
and the data on leukemia mortality, up to the end of 1978, are used 
to infer them. Several findings based on T65 revised doses 
(T65DR) are obtained. First, it is shown that the fits to the data of 
time-independent L (linear in y dose)-Q (quadratic in y dose)-L 
(linear in nuetron dose, L-L, and Q-L dose-response models are sig- 
nificantly improved by using the corresponding time-dependent 
dose-response models. Second, it is shown that the increased risk of 
leukemia mortality due to y irradiation decreases in time while the 
increased risk due to neutron exposure decreases more slowly, if at 
all, in time. Consequently, relative biological effectiveness (RBE) of 
neutrons is shown to increase in time and the current definition of 
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eS ae 2 Sees een, 2b 
demonstrated with time-dependent 


tt models that the L-L model has a 
poor fit to the data for the first 7 years of study, but has an ade- 
quate fit for the remaining 21 years. In contrast the Q-L model has 
an adequate fit for the entire follow-up period. 


Ultraviolet action spectra for aerobic and anaero- 
bic inactivation of Escherichia coli strains specifically sensi- 
tive and resistant to near ultraviolet radiations. Peak, J.G.; 
Peak, M.J.; Tuveson, R.W. ae National Lab., IL). 
Photochemistry and Photobiology; 38: No. 5, 541-543(1983). 
Contract W-31-109-ENG-38. 

Action spectra for the lethal effects of ultraviolet light (254- 
434 nm) irradiation delivered under aerobic or anaerobic conditions 
to Escherichia coli RT2 (specifically sensitive to near-UV radiation; 
> 320 nm) and E. coli RT4 (near-UV resistant) were prepared. 
Negligible oxygen dependence was observed for both strains below 
about 315 nm. The oxygen enchancement ratio (ER) for RT4 in- 
creased above this wavelength to the longest wavelength used, 
whereas for RT2 there was a greater increase in the OER to a lar- 
gepeak at 365 nm, then a progressive decrease at longer wave- 
lengths. The results are consistent with possibility that the sensitivi- 
ty of strain RT2 to near-UV radiation may be due to hyperproduc- 
tion of photosensitizer, operating via photodynamic type reactions 
involving excited species of oxygen. 


5602 Thermal Effects 
REFER ALSO TO CITATION(S) 5602001298 


1301 Response of four foliage plants to heated soil and 
reduced air temperatures. Bodnaruk, W.H. Jr.; Mills, T.W.; 
Ingram, D.L. (Univ. of Florida, Tavares). Proceedings of the 
Florida State Horticultural Society; 94: 104-107(1981). 

Tip cuttings of Dieffenbachia maculata (Lodd.) G. Donn 
Exotic Perfection Compacta’ and Aglaonema commutatum Schott 
Silver Queen and single eye cuttings of Epipremnum aureum 
(Linden and Andre) Bunt, and Philodendron scandens oxycardium 
(Schott) Bunt. were propagated in combinations of 4 minimum air 
temperatures, 45°, 50°, 55° and 60°F (7.2%, 10°, 12.7°, 15.5°C), and 2 
soil temperature treatments; controlled 70°F (21°C) minimum and 
variable. Maintaining minimum soil temperatures at 70°F aoe 
production times for rooted Dieffenbachia and tips b 
45% and of Epipremnum and Philodendron suitable for 3 inch pt 
by 35% and 25%, respectively, regardless of minimum air tempera- 
ture. Minimum air temperature had little effect on Dieffenbachia or 
Aglaonema root number and length at 70°F soil temperature. Simi- 
larly shoot length and number of leaves of Philodendron and Epi- 
premnum were not affected by minimum air temperatures with 
70°F soil temperature. Plant quality was uniformly high in all crops 
at the 70°F soil minimum for all air temperatures except Epiprem- 
num which was chlorotic at 45°F. A description of a warm water 
in-benching heating system is included. 6 references, 2 figures, 9 
tables. 


5603 Chemicals Metabolism And Toxicity 
REFER ALSO TO CITATION(S) 560300166, 208, 226, 1153, 1176 


1302 (BNL—35179) Review of the international sympo- 
sium, sister chromatid exchanges: twenty-five years of experi- 
mental research. Tice, R.R.; Lambert, B.; Morimoto, Kan- 
ehisa; Hollaender, A. (Brookhaven National Lab., Upton, 
NY (USA); Karolinska Sjukhuset, Stockholm (Sweden). 
Dept. of Clinical Genetics; Tokyo Univ. (Japan). Faculty of 
Medicine; Council oe Research Planning in Biological Sci- 
ences, Washington, DC (USA)). 1983 Contract AC02- 
76CH00016. 17p. (CONF-831261—3). NTIS, PC A02/MF 

A01; GPO Dep. File Number DE85000235. 
From International ium on sister chromatic exchange; 


Upton, NY, USA (4 Dec 1983). 

The purpose of this symposium was to honor initial research 
at Brookhaven by bringing internationally recognized leaders in the 
fiekis of genetics, cytogenctics, carcinogenesis, ‘iptagencsis, radi- 
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ation biology, toxicology, and environmental health together into 
an open forum to present and discuss: (1) current knowledge of the 
induction and formation of SCEs and their relationship to other bi- 
ological endpoints, including carcinogenesis, mutagenesis, transfor- 
mation, clastogenesis, DNA damage and repair, and cellular toxici- 
ty; (2) the optimal strategies for the utilization of SCEs in genetic 
toxicology testing schemes involving in vitro and in vivo exposure 
situations; (3) the most valid statistical methods for analyzing SCE 
data obtained from cells in culture, from cells in intact organisms, 
and from cells in humans; (4) the relevance of SCEs as an indicator 
of human disease states, both inherited and acquired, and of 
progress in disease treatment; and (5) the use of SCEs as an indica- 
tor of human exposure to genotoxic agents and their relevance as a 
prognosticator of future adverse health outcomes. This report sum- 
marizes the presentations. 7 references. (ACR) 


1303 (CONF-831291—1) Analysis of alkylating muta- 
genesis in CHO cells. Hsie, A.W.; Stankowski, L.F. Jr.; 
Schenley, R.L.; Foote, R.S.; Mitra, S.; Thielmann, H.W. 
(Oak Ridge National Lab., TN (USA); Tennessee Univ., 
Oak Ridge (USA). Graduate School of Biomedical Scienc- 
es; Deutsches Krebsforschungszentrum, Heidelberg (Germa- 
ny, F.R.). Inst. fuer Biochemie). 1983. Contract ACO05- 
840OR21400. 22p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE85001536. 

_ From International symposium on recent trends in medical 

; Madras, India (8 Dec 1983). 

The CHO/HGPRT assay was used to quantify cytotoxicity 
and mutation at the HGPRT locus induced by various chemicals to 
study structure-mutagenicity relationships. On an equimolar basis 
within each structurally related group (nitrosamidines, nitrosamides, 
alkyl alkanesulfonates and alkylsulfates), chemical reactivity with 
DNA (s value), mutagenicity and cytotoxicity decrease with in- 
creasing size of the alkyl group, with the methyl agents being more 
mutagenic and cytotoxic than the corresponding ethylating agents. 
However, significantly different relationships are observed if com- 
parisons are made at equitoxic levels. The possible role of alkylated 
dNTPs, produced within cells by treatment with simple slkylating 
agents, in mutagenesis was studied. Using a modified treatment pro- 
tocol, individual dNTP adducts can be introduced into CHO cells 
at significant levels. m*dGTP was found to be neither cytotoxic 


nor mutagenic. Experiments using [8-*H]m*dGTP indicate that this © 


alkylated dNTP, as it occurs in the intact cell, is not a precursor 
for DNA synthesis. Instead, it appears that this analog can be inter- 
converted to other nucleoside and nucleotide forms, one of which 
(0 ee can be repaired by adenosine deamin- 
ase. This modified treatment protocol seems to hold promise for the 
study of other dNTP adducts, as well as other highly charged, usu- 
ally-nonpermeable molecules. 26 references, 5 tables. 


1304 (CONF-8309279—1) Quantitative analysis of 
mammalian cell m Hsie, A.W.; Recio, L.; Schen- 
ley, R.L.; Thielman, H.W. (Oak Ridge ‘National Lab., ™ 
(USA); Kentucky Univ., Lexington (USA). Graduate 
Center for Toxicology; Deutsches Krebsforschungszentrum, 
Heidelberg (Germany, F.R.). Inst. fuer Biochemie). 1984. 
Contract AC05-840R21400. 15p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85001541. 

From European Environmental Mutagen Society symposi- 
um; Montpellier, France (5 Sep 1983). 

The CHO/HGPRT assay was used to quantify cytotoxicity 
and mutation at the hgprt locus induced by various chemicals. We 
found that this assay is useful to study structure-mutagenicity rela- 
tionships as exemplified by a study with 10 direct-acting alkylating 
chemicals. Within each structurally related group (nitrosamidines, 
nitrosamides, alkyl alkanesulfonates and alkylsulfates), chemical re- 
activity (s value) decreases with the size of the alkyl group with the 
methyl agent being more mutagenic and cytotoxic than the corre- 
sponding ethylating chemical on an equimolar basis but not equi- 
toxic level. Both the toxic nature of and the DNA lesions induced 
by a chemical affect the determination of mutagen potency. When 
the CHO/HGPRT assay is coupled with a metabolic biotransfor- 
mation system (S9-mix) the mutagenic activity of promutagens can 
be quantified. These studies demonstrate that quantitative mutagen- 
esis is affected in a complex fashion by such factors as concentra- 
tion, toxicity, quality and quantity of DNA lesions, and the effect 
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of different mutagen activation and inactivation systems. 22 refer- 
ences, | table. 


1305 (DOE/EV/04959—6) Physico-chemical methods 
for the study of polycyclic aromatic 

DNA interactions. Progress report, October 1, 1981-Septem- 
ber 30, 1984. Geacintov, N.E. (New York Univ., NY 
(USA)). 15 Oct 1984. Contract AC02-78EV04959. 10p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85000423. 

Research completed over the past three years is summarized. 
Topics discussed include: triplet probe methods for studying the 
micro-confirmations of aromatic molecules bound to DNA; electric 
linear dichroism studies of conformations of adducts derived from 
the binding of structurally related PAH epoxide model compounds 
to DNA; mechanisms of reaction of PAH diol epoxides in aqueous 
solutions containing DNA; stereoselective binding of enantiomers 
of BaPDE with DNA; development of a new flow dichroism tech- 
nique to monitor changes in the orientations of carcinogens at 
DNA binding sites as they undergo reactions with nucleic acids; 
and the binding of anti-BaPDE to a typical carrier protein (serum 
albumin). 3 figures. 


1306 (ORNL/TM—9177) Comparison of toxicity to ter- 
restrial plants with algal growth inhibition by herbicides. 
Garten, C.T. Jr.; Frank, M.L. (Oak Ridge National Lab., 
TN (USA)). Oct 1984. Contract AC05-840R21400. 52p. 
NTIS, PC A04/MF A0Ol; GPO Dep. File Number 
DE85000157. 

The toxicities of 21 different herbicides to algae (Selenas- 
trum capricornutum and Chlorella vulgaris) and to terrestrial plants 
(radishes, barley, and bush beans or soybeans) were compared to 
order to determine the feasibility of using a short-term (96-h) algal 
growth inhibition test for identifying chemicals having potential 
toxicity in a 4-week terrestrial plant bioassay. The toxicity of each 
test chemical, usually in combination with a commercial formula- 
tion, was evaluated at six nominal concentrations, between 0 and 
100 mg/L growth medium in the algal bioassay or between 0 and 
100 mg/kg substate in the terrestrial plant bioassay, in terms of both 
(1) the no-observed-effect concentration (NOEC), i.e., the highest 
concentration tested at which no significant (P < 0.05, one-sided 
test) reduction in algal growth rate or in terrestrial plant yield, rela- 
tive to controls, was observed; and (2) the concentration at which 
algal growth rate or terrestrial plant yield was reduced by 50% or 
more relative to controls. There was generally poor agreement be- 
tween results from the two types of bioassays; results from algal 
growth inhibition tests were not significantly correlated with results 
from the terrestrial plant bioassays. Overall, there was an approxi- 
mately 50% chance of an algal bioassay, using Selenastrum capri- 
cornutum, successfully screening (detecting) herbicide levels that 
reduced terrestrial plant yield. The results indicated that algal 
growth inhibition tests cannot be used generically to predict phyto- 
toxicity of herbicides to terrestrial plant species. 7 references, 14 
tables. 


1307 GC/MS and MS/MS studies of diesel exhaust mu- 
tagenicity and emissions from chemically defined fuels. Hen- 
derson, T.R.; Sun, J.D.; Li, A.P.; Hanson, R.L.; Bechtold, 
W.E.; Harvey, T.M.; Shabanowitz, J.; Hunt, D.F. (Inhala- 
tion Toxicology Research Inst., Albuquerque, NM). Envi- 
ronmental Science and Technology; 18: No. 6, 428-434(Jun 
1984). Contract AC04-76EV01013. 

Selected polycyclic aromatic hydrocarbons (PAHs) dis- 
solved in an aliphatic solvent (hexadecane) were utilized as fuels in 
a single cylinder diesel engine to examine relationships between 
diesel fuel aromaticity, PAH content, and the mutagenic activities 
associated with diesel soot. The direct-acting mutagenic response to 
Salmonella and the percent extractable organics associated with 
soot particles was 3-4-fold lower when pure hexadecane was com- 
busted compared to reference diesel fuel. Certain PAHs (pyrene 
and phenanthrene) when added to aliphatic fuel caused increased 
emissions of the same PAH and increased nitro-PAH emissions cor- 
responding to the parent PAHs but no increase in soot production. 
Other PAHs (1-methylnaphthalene, acenaphthene, and 
benzo[a]pyrene) increased the overall emissions of several PAHs 
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and soot and altered patterns of nitro-PAH emissions. It was con- 
cluded that the incomplete combustion of PAHs through soot-form- 
ing mechanisms may significantly influence exhaust emissions of 
PAHs and nitro-PAHs from diesel engines, and the concentration 
on soot particles reflects both the boiling point and the relative sta- 
bility of individual compounds. 


Microbial mutagenicity of isomeric two-, three-, 
and four-ring amino polycyclic aromatic hydrocarbons, Later, 
D.W.; Pelroy, R.A.; Stewart, D.L.; McFall, T.; Booth, 
G.M.; Lee, M.L.; Tedjamulia, M.; "Castle, RN. (Pacific 
Northwest Laboratories, Richland, WA). Environmental 
Mutagenesis; 6: No. 4, 497-515(1984). Contract AC06- 
76RL01830;A.C02-79EV 10237. 

The isomers of various two-, three-, and four-ring amino po- 
lycyclic aromatic hydrocarbons were tested for mutagenic activity 
using a microbial plate incorporation test with four Salmonella ty- 
phimurium strains (TA98, TA100, TA1535, and TA1537). All com- 
pounds were assayed with an S9 metabolic activating enzyme 
system. The two-ring compounds were tested only with TA98. All 
were weakly mutagenic except 2-aminobiphenyl, which was not 
mutagenic under these test conditions. All except two of the 13 
fused three-ring compounds were active frame shift mutagens; only 
the aminophenanthrenes were active base-pair mutagens. As a 
group, the pericondensed four-ring amino compounds were the 
most mutagenic of the three groups tested. In general, the mutagen- 
ic potency of the amino polycyclic aromatic compounds tested was 
highly dependent on the structural position of the amino group. 


1309 gg — s Saoaan Ce eo = > 
mouse testis. g, E.F.; howe = .C. ige 
National Lab., TN). Environmental Mutagenesis; 6: No. 4, 
621-625(1984). Contract W-7405-ENG-26. 

A single intraperitoneal injection of male mice with 110 mg/ 
kg of 1,2-dibromo-3-chloropropane (DBCP) showed no effect on 
spermatogonial stem cells or on differentiating spermatogonia as 
measured by cell counts made 3, 5, and 8 days after injection. 


1310 Toxicological data on NO/sub x/: an overview. 
Morrow, P.E. (Univ. of Rochester, NY). Journal of Toxicol- 
ogy and Environmental Health; 13: No. 2-3, 205-227(1984). 
Contract AC02-76EV03490. 

This overview is based on experimental and epidemiological 
studies of NO/sub x/ toxicity during the past decade. Approximate- 
ly 130 published studies are cited and about one-fourth of these are 
discussed briefly under one of the following headings: acute and su- 
bacute studies, chronic low-level studies, human studies, and special 
studies. The latter section examines a selection of comparatively 
unique investigations, including several devoted to the pulmonary 
uptake and retention of NOz, and several examining the potential 
tumorigenicity of NO. For each major section of the overview, a 
critical evaluation is attempted in terms of the impact of the appro- 
priate studies on the extent NO/sub x/ toxicological data base and 
on the current and planned air quality standards for NO/sub x/. 
116 references. 


1311 espiratory function responses of animals and man 


Inst., Albuquerque, NM). Journal of Toxicology and Environ- 
mental Health; 13: No. 2-3, 345-361(1984). tract AC04- 
76EV01013. 

Data on the respiratory functional responses of animals and 
humans to inhaled oxidant gases and to pulmonary emphysema 
were reviewed and compared. Comparisons included responses to 
short-term inhalation of ozone, nitrogen dioxide, and oxygen and 
the functional manifestations of chronic emphysema. The compari- 
sons illustrated that animals and humans have qualitatively similar 
functional responses to the irritant, bronchoconstrictive, and sensi- 
tizing effects of acutely inhaled ozone and nitrogen dioxide. Ani- 
mals and humans responded similarly to the inflammatory and 
edematous effects of inhaled oxygen. Similar changes in maximal 
expiratory flow-volume curves, pressure-volume curves, lung vol- 
umes, and alveolar-capillary gas exchange occurred in animals and 
humans with emphysema. These results suggest that similar respira- 
tory functional changes occur in both animals and humans when 
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similar morphological changes result from lung injury. This obser- 
vation lends confidence to the use of laboratory animals in studies 
to predict the effects of long-term exposure of humans to inhaled 
oxidant gases. 42 references. 


1312 In vivo determination of the pyridine nucleotide re- 
duction charge by carbon-13 nuclear magnetic resonance 
troscopy. Unkefer, C.J.; Blazer, R.M.; London, R.E. (Los 
Alamos National Lab., NM). ‘Science (Washington, D.C.); 
222: 62-65(7 Oct 1983). 

An intracellular coenzyme has been observed by carbon-13 
nuclear magnetic resonance spectroscopy. The pyridine nucleotides 
in Escherichia coli were specifically labeled with carbon-13 from 
the biosynthetic precursor, nicotinic acid. The intracellular redox 
status and metabolic transformations of the pyridine nucleotides 
were examined under a variety of conditions. A highly reduced nic- 
otinamide adenine dinucleotide pool was observed under anaerobic 
conditions only in cells that were cultured aerobically on glycerol. 


1313 Patterns of toxicological effects in ecosystems: a 
modeling study. O'Neill, R.V.; Bartell, S.M.; Gardner, R.H. 
(Oak Ridge National Lab., TN). Environmental Toxicology 
and Chemistry; 2: 451-461(1983). Contract W-7405-ENG-26. 

Differences in patterns of response in a pelagic ecosystem 
due to seasonal exposure and differential sensitivities of populations 
and trophic levels to chemical stress were examined with a simula- 
tion model. Simulations of constant 7-d exposures initiated at differ- 
ent times of year demonstrated that stresses imposed during the 
spring reduced average producer and consumer biomass. Stresses 
imposed later in the year reduced grazer biomass and permitted in- 
creased phytoplankton production. Simulated exposures to phenol, 
naphthalene and four heavy metals (Cd, Hg, As, Pb) eo om dif- 
ferent effects when toxic sensitivities of populations and trophic 
levels were ignored. Risks of increased blue-green algae production 
or decreased game fish production were estimated from repeated 
simulations that extrapolated uncertainties associated with individ- 
ual toxic effects parameters. Estimates of risk that included popula- 
tion-specific toxicities were two or three times greater than risks es- 
timated from trophic level toxicities alone. 


1314 Acute toxicity of water soluble fractions derived 
from a coal liquid (SCR-II) to three aquatic 

Becker, C.D.; Fallon, W.E.; Crass, D.W.; Scott, A.J. (Pacif- 
ic Northwest Lab., Richland, WA). Water, Air, and Soil Pol- 
lution; 19: 171-184(1983). 

Acute toxicity screening tests were conducted with water 
soluble fractions (WSFs) of a solvent refined coal (SRC-II) liquid 
from a pilot plant and three reference organisms: the cladoceran 
Daphnia magna, the fathead (FH) minnow Pimephales promelas, 
and larvae of the midge fly Chironomus tentans. Stock WSFs typi- 
cally contained 900 to 1100 mg I~’ total carbon (TC) and 700 to 
800 mg 1”! total dye complexable phenolics, with lower concentra- 
tions of aromatic and saturate hydrocarbons and N com 
Under standard test conditions (temperature 20°C, pH 7.3 to 8.2 
and hardness 65 to 80 mg I~’ CaCOs), mean LCS5O values in mg I~? 
TC were 3.3 for daphnia, 11.1 for FH minnow, and 13.7 for midge 
larvae. Acute toxicity was also examined under other water quality 
conditions (temperature 10 or 25°C, pH 6.0 or 6.5, and hardness ~ 
180 to 220 mg 1-1 CaCOs). The coal liquid was less toxic to daph- 
nids at 10°C than at 20 or 25°C, but response of other organisms at 
different temperatures varied. The pH of the liquid had little effect 
on toxicity values. All organisms were less susceptible in hard 
water. Chemical compositions of stock WSFs were similar, suggest- 
ing that temperature, pH, and hardness had little effect on solubility 
of major synfuel components. Dilution indexes for stock WSFs 
were higher than for petroleum oils, and reflect the greater solubili- 
ty of chemicals from the liquified coal in freshwater. 


vipes 
C.W. (Oak Ridge National cn inion Toxi- 
cology a Chenistry: 2: 431-439(1983). Contract W-7405- 
ENG-2 
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Acute toxicity tests were performed on adult males and fe- 
males of a freshwater calanoid copepod, Diaptomus clavipes 
Schacht, using the azaarene acridine as the test compound. Tests 
were performed at three temperatures (16, 21 and 26°C) and over a 
range of nutritional states (fed, starved and stock). Observations on 
mortality were made at 24-h intervals for 96 h. Analysis of the data 
was based on comparisons (using different treatment combinations) 
of the parameters in a logistic survival function used to describe the 
mortality data. Median lethal concentrations (using 96-h LCso 
values) were estimated from the logistic survival function as well as 
from the probit function, for comparative purposes. The LCso 
values ranged from 1.64 to 6.70 mg/L, depending on temperature, 
nutritional state of the animals and sex. The LCso values were high- 
est for animals (fed before testing) at 16°C. As food availability de- 
creased and temperature increased, toxicity of acridine increased up 
to fourfold. No significant differences in LCso values were found 
between the sexes except in starved animals at 26°C, when males 
were more sensitive than females. This difference in toxicity be- 
tween the sexes at 26°C may be due to differences in nutritional 
stress between the sexes (at this temperature), since control mortali- 
ty at this temperature was also higher in males than in females. 


1316 Phosphorus uptake by microplankton in estuarine 
and coastal shelf waters near Sapelo Island, Georgia, USA. 
Berman, T. (Israel Oceanographic Limnological Research 
Ltd., Tiberias). Estuaries; 6: 160-166(1983). Contract AS09- 
76EV 00639. 

The residence times of orthophosphate measured in midsum- 
mer in estuarine and coastal shelf waters near Sapelo Island, Geor- 
gia, ranged from 1.6 to 105 h. rates of orthophosphate uptake by 
microplankton varied from 1.4 to 62.2 pg P per 1 per h. Generally, 
when isotopic equilibrium was reached after the addition of **P- 
orthosphosphate, significant amounts of **P-remained in solution, 
suggesting that the supply of phosphorus to microplankton was not 
limiting in these waters. In coastal shelf waters the majority of 
phosphorus uptake (> 60%) was associated with small microorga- 
nisms (< 1 ym); whereas in estuarine waters or in a Gulf Stream 
intrusion usually a proportionately greater amount of phosphorus 
was incorporated into larger algae, or clumped or attached bacteria 
(> 1 pm). The time course of **P-orthophosphate incorporation 
into a cold, 10% TCA insoluble, cellular fraction was more consist- 
ently linear than into whole cells. This criterion may be useful for 
comparative studies of phosphorus utilization by microplankton. 


Fate of inhaled particles in the human. Comparison 
pian apes peony senegal 
symmetric and asymmetric lung. Martonen, T. (Battelle Pa- 
cific Northwest Laboratories, Richland, WA). Bulletin of 
Mathematical Biology; 45: No. 3, 409-424(1983). 

An analytical model is used to describe the behavior of in- 
haled particulate matter in the human respiratory tract. Three dif- 
ferent geometries, symmetric and asymmetric, are utilized to simu- 
late the tracheobronchial (TB) tree. The suitability of each geome- 
try for representing the human is evaluated by comparing calculat- 
ed aerosol deposition probabilities with experimental data from in- 
halation exposure tests. A symmetric, dichotomously branching pat- 
tern is found to be a reliable description of the TB tree for studies 
of factors affecting aerosol deposition in the human lung. Calcula- 
tions with the theoretical model are in excellent agreement with 
measured aerosol deposition efficiencies. Furthermore, the model 
accurately predicts experimentally observed features of inhalation 
exposure data, such as effects of inter-subject lung morphology dif- 
ferences and relative efficiencies of specific deposition mechanisms, 
on aerosol deposition patterns in the TB tree. 
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1318 a nnee Biological aoe i of millimeter- 
wave irradiation: li bacterial organisms. Final report 15 

Taly 1982-14 October 1983. Gandhi, O.P.; Hill, D.W.; Furia, 

L.; Iskander, M.F.; Ghodgaonkar, D. "(Utah Univ., pe 

Lake City (USA). ‘Dept. of Electrical Engineerin; g). A 

1984. 37p. (UTEC—83-84004). NTIS, PC A03/MF AO1. 
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The report describes experiments on the effects of millime- 
ter-wave irradiation on the mutation rates of Salmonella typhimur- 
ium strains TA 1535 and TA 1538. No frequency-sensitive irradia- 
tion effects have been observed in spite of closely spaced frequen- 
cies used in the 42-48 and 65-75 GHz bands. Some preliminary ex- 
periments performed with yeast Saccharomyces cerevisiae have 
given rates of growth that are dependent on the irradiation frequen- 
cy. However, on account of the high degree of variability, accurate 
frequency resettability is a must before firm conclusions can be 
drawn. A new method for measuring complex permittivities of bio- 
logical media in vitro and in vivo has been proposed and tested for 
feasibility. Raman laser spectroscopy is proposed as a means of 
searching for frequency-specific biological effects of millimeter- 
wave irradiation. The Raman system setup for these studies is used 
for pilot studies with vesicular stomatitis, Sindbis, and LaCrosse vi- 
ruses and with bacillus megaterium. 


1319 (AD-A—142567/7) Technical support for micro- 
wave experiments on the eye lens; interferometric measure- 
ment of eye lens motion under microwave pulse exposure. 
Annual report 1 March 1980-31 August 1981, Wyeth, N.C. 
(Science ee. Inc., McLean, VA (USA). Electro- 
Optics Technology Div.). "Oct 1981. 10p. (SAI—168-030- 
025). NTIS, PC A02/ME AO0l. 

A research program at Walter Reed Army Institute of Re- 
search (WRAIR) is concerned with the mechanism by which 
microwave exposure produces cataracts in the eye lens. Science 
Applications, Inc. (SAI) is supporting WRAIR personnel in system 
design, equipment assembly, and operation of experiments to meas- 
ure the physical effects in the eye lens as it is subjected to micro- 
wave pulses of varying peak power levels. This report describes an 
ongoing project using a laser interferometer and rat eye lens in 
vitro. The experiment is presently in the data collection phase, with 
no firm conclusions yet drawn. 


1320 (AD-A—142608/9) Technical support for micro- 
wave experiments on the eye lens. Annual report 1 September 
1981-31 October 1982. Wyeth, N.C. (Science Applications, 
Inc., McLean, VA (USA). Electr tics Technolo; 
my . Oct 1982. 16p. (SAI—168-030-026). NTIS, PC A02/ 

01. 

A research program at Walter Reed Army Institute of Re- 
search (WRAIR) is concerned with the mechanism by which 
microwave exposure produces cataracts in the eye lens. Science 
Applications, Inc. (SAI) is supporting WRAIR personnel in system 
design, equipment assembly, and operation of experiments to meas- 
ure the physical effects in the eye lens as it is subjected to micro- 
wave pulses of varying peak power levels. This report describes an 
ongoing project using a laser interferometer and rat eye lens in 
vitro. The experiment is presently in the data collection phase, with 
no firm conclusions yet drawn. 


1321 (INIS-mf—9123) Studies on the influence of laser 
beams on wound granulation. An animal study. Brunner, R. 
(Muenchen Univ. (Germany, F.R.). Fakultaet fuer Medizin). 
25 May 1982. 85p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE85780043. 

The influence of laser light of low energy on wound healing 
was tested on 204 rats in a blind study. The growth of granulation 
tissue in a polyvinylchloride cylinder implanted on the backs of the 
animals served as parameter for wound healing. Irradiation was 
carried out with a helium-neon laser (wavelength 632.8 nm) at daily 
doses of 0.5 J/cm?, 1.5 J/cm’, 4 J/cm?, 10 J/cm? and 20 J/cm?, and 
with incoherent non-linear polarized red light (wavelength 630 nm) 
with a daily dose of 4 J/cm? This was repeated 8 times. Laser irra- 
diation caused a statistically significant increase in wet and dry 
granulation tissue weight of 25% in the dose range 1.5 J/cm? to 20 
J/cm*. At 0.5 J/cm? the effect was less, but the least effect was 
achieved by non-linear polarized incoherent red light. Bacteriologi- 
cal evaluation of wound germ counts revealed a marginally lower 
presence of high germ cell densities. In irradiated animals, histologi- 
cal and enzyme cytochemical finding revealed, in addition to a sig- 
nificant findings revealed, in addition to a significant increase in 
mast cells, a smaller increase in fibroblast count and a slight de- 
crease in granulocytic and histiocytic elements. The biochemical 
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evaluation of granulation tissue revealed no differences in collagen 
content between irradiated and unirradiated animals. 
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1322 (ENPU—82-12) Groundwater geochemical studies 
at the Altnabreac research site. Kay, R.L.F.; Bath, A.H. (In- 
stitute of Geological Sciences, Harwell (UK). Environmen- 
tal Protection Unit). Dec 1982. 83p. NTIS (US Sales Only), 
PC A05/MF AOl1. File Number DE84703520. 

Results of chemical and isotopic analyses of Altnabreac 
groundwaters are presented. They are used to define the origin and 
maturation scheme of groundwaters to depths approaching 300 m 
in crystalline rocks (granites and metasediments). Samples are de- 
rived from packer-isolated zones in 3 deep (approx. 300 m) bore- 
holes, temporal monitoring of 17 shallow boreholes (less than 41 m 
deep) and about 60 springs and other surface waters as well as from 
1981-82 aggregated monthly rainfall. Stable oxygen and hydrogen 
isotope ratios show all waters to be wholly meteoric in origin and 
the precipitation input to be well mixed. *H (tritium) contents sug- 
gest that recharge occurs on discrete upland areas where there 
tends to be downward movement with essentially horizontal flow, 
resulting in slight discharge, under the remaining ground. Samples 
abstracted from boreholes frequently contain significant levels of 
3H indicating a component of post-1953 recharge. This results from 
hydraulic connection to the borehole water column in deep bore- 
holes or directly to the surface storage in the case of shallow bore- 
holes. On the basis of '*C and ‘He contents, details of which are 
being reported separately, the oldest analysed water (from 259 to 
281 m in borehole A1B) has an age of about 10‘ years. The results 
are discussed. 


1323 (LBL—16920) Earth Sciences Division annual 
report 1983. (Lawrence Berkeley Lab., CA (USA)). Jul 
1984. Contract AC03-76SF00098. 232p. NTIS, PC All/MF 
A01; 1; GPO Dep. File Number DE85001036. 

Research is reported on: reservoir engineering and hydro- 
geology, geomechanics, geophysics, and geochemistry. Separate en- 
tries were prepared for 67 research activities. 


1324 (NP—4901796) Radiometric ages of Tennessee 
rocks. Corgan, J.X.; Bradley, M.W. (Austin Peay State 
Univ., Clarksville, TN (USA). Dept. of Geology). 1983. 
46p. TN Div. of Geolcgy, G5 State Office Bldg., Nashville, 
TN 37219. File Number TI84901796. 

Tennessee Division of Geology Bulletin No. 82. 

This report compiles and summarizes all known radiometric 
age determinations based on bedrock samples from Tennessee. Data 
are available for 89 sites. Specimens record both igneous and meta- 
morphic events ranging in age from 1.3 billion to 220 million years 
before present. Tennessee rocks have been dated by techniques that 
measure the results of four different kinds of radioactive decay: tho- 
rium-lead, uranium-lead, potassium-argon, and rubidium-strontium. 
Most determinations meet normal scientific standards for reliability. 
This study focuses on clarifying published data by bringing togeth- 
er geochemical, geological, and geographical information for each 
site. In addition to data on the age of bedrock samples, this study 
presents basic information on the ages of meteorites from Tennessee 
and on the ages of sediments and organic remains from Ice Age 
fossil sites and more recent archeological sites. While bedrock ages 
are the thrust of the report, other kinds of absolute age determina- 
tions are briefly discussed. 98 references, 11 figures, 3 tables. 
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1325 (PB—84-207356) Erosion and sedimentation chro- 
nology of three watersheds in Maryland. Segovia, A.V.; 
Foss, J.E.; ‘ USA). Ween Demas, G. (Maryland Univ., Col- 
lege Park ater Resources Research Center). Aug 
1983. 133p. “R77. NTIS, PC A07/MF A011. 

Prepared in cooperation with Maryland Univ., College Park, 
Dept. of Geology. 

Three small watersheds located in the Piedmont and Eastern 
Shore of Maryland were studied. The investigation included de- 
scriptions of residual and depositional soils. Buried soil horizons 
were dated by Carbon-14. In addition, phytoliths were studied to 
identify the vegetation contemporaneous with the deposition of soil 
levels. The presence of vertical successions of soil profiles indicate 
that rates of erosion and redeposition of soils varied in the last 
thousand years. Noticeable soil horizons were formed during long 
periods of slow erosion and little deposition, following short inter- 
vals of fast erosion and redeposition. Soil erosion was strong after 
the European contact, as a result of deforestation and intensive ag- 
ricultural use of the land. The presence of corn phytoliths in this 
part of the section, the scarcity of grass phytolith and the presence 
of diatom tests in the soils of a closed depression suggest that ero- 
sion was caused by slash-burn methods of agriculture. Thus, the last 
two episodes of accumulation are ascribed to nonclimatic causes in 
contrast to previous episodes during the Holocene which were 
probably caused by climatic fluctuations. 


Finite-element three-dimensional groundwater 
(FE3DGW) model for a multiaquifer system. Gupta, S.K.; 
Cole, C.R.; Pinder, G.F. Water Resources Research; 20: No. 
= § 553-563(May 1984). Contract AC06-76RL01830. 

Using a_ three-dimensional, isoparametric, finite-element 
scheme, a computer model (FE3DGW) is developed to simulate 
the steady state and transient behavior of large, natural, multilay- 
ered groundwater systems. A hydrologic basis for developing a 
finite-element grid is presented. Graphical displays generated by the 
supportive programs of the model and used to verify the input data 
of large, natural groundwater systems and to facilitate the interac- 
tion between modeler and field hydrogeologist are also presented. 
Model applications are illustrated with the simulation of a ground- 
water reservoir beneath Long Island, New York. The finite-element 
solutions are compared with electric analog model of the same 
region. 
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1327 (N—84-25445) Microexplosions in boreholes. 
Moren, P. (Research Inst. of National Defence, Stockholm 
(Sweden)). Dec 1983. 17p. (FOA-C—20523-E1). NTIS, PC 
A02/MF AOl1. 

At present micro explosions are the only known source that 
provides sufficient energy for large scale (about 0.5 to 1 km) seis- 
mic crosshole measurements. Results from a test of nondestructive- 
ness on bore-hole walls from micro explosions are summarized. 
From geophysical well loggings in the holes it was found that only 
micro explosions with yields of 100 g and greater have a measura- 
ble effect on the bore-hole walls. However, the chemical properties 
of the bore-hole water changed as a result of collodial carbon of 
the explosive paste. Geophone-recordings from a series of shots 
with yields in the range 5 up to 200 g showed that the recorded 
maximum amplitude was linearly dependent of explosion yield. 


Asymptotic response of three-dimensional basin 
cities socennnantieina teil ob teneeaasiedin ts diate of 
current channeling. Hermance, J.F. (Brown Univ., Provi- 
dence, RI). Seaton 47: No. 11, 1562-1573(Nov 1982). 
Contract AC02-79ER 10401. 

A simple, inexpensive numerical algorithm is used to analyze 
the asymptotic long-period behavior of magnetotelluric (MT) fields 
in the vicinity of lateral offsets in sedimentary basins. The model is 
based on the distortion or channeling of telluric currents in a hori- 
zontal thin sheet. Although a gross oversimplification of nature, the 
model represents a class of structures which, because of excessive 
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computer costs, have been relatively unstudied previously. Within, 
and closely adjacent to, the region of the three-dimensional (3-D) 
offset, significant distortion of the MT parameters occurs. Skewness 
coefficients vary from negligible values to over 0.7. Principal resis- 
tivities vary by an order of magnitude. On the other hand, there is 
not a clear correlation between the degree of distortion of the pa- 
rameters usually evaluated during MT surveys and the magnitude 
of conventional 3-D indicators (e.g., the skewness coefficient). Cal- 
culations have simulated the technique of averaging resistivity pa- 
rameters from a large number of field sites in order to arrive at a 
regionally representative one-dimensional (1-D) model. The results 
indicate that unless care is taken in adapting the nature of the aver- 
aging algorithm to the class of distortions encountered, significant 
bias of the averaged parameters may result. These results also sug- 
gest that for this class of structures grave problems may be associ- 
ated with using the principal resistivity perpendicular to geologic 
strike, the so-called transverse magnetic (TM) mode, to infer an 
equivalent two-dimensional (2-D) model for the region. A 2-D 
model would likely show significant modulations in the physical 
character of the basement which are, in fact, an artifact of telluric 
distortion caused by current channeling in the surficial heterogene- 
ity. 10 figures, 4 tables. 


1329 P-velocity models and earthquake locations in 
Livermore Valley region, California. Taylor, S.R.; Scheimer, 
J.F. (Lawrence Livermore National Lab., CA). Bulletin of 
the Seismological Society of America; 72: No. 4, 1255- 
1275(Aug 1982). Contract W-7405-ENG-48. 

P-wave travel times from 223 well-recorded earthquakes and 
five timed explosions recorded by the US Geological Survey-Law- 
rence Livermore National Laboratory seismic network are inverted 
simultaneously for one- and three-dimensional velocity structures 
and hypocenter locations. The stability of earthquake locations be- 
tween the one- and three-dimensional inversions demonstrates the 
adequacy of a layered earth model combined with station correc- 
tions for routine hypocenter locations in the Livermore Valley. Ini- 
tial one-dimensional velocity inversions indicate a fairly strong posi- 
tive velocity gradient in the upper crust of about 6 km. Three-di- 
mensional models show that the strongest velocity contrasts occur 
along the eastern and southern edges of the valley where lower ve- 
locity down-dropped Tertiary sediments and basin-full alluvium are 
found in structural contact with higher velocity Late Mesozoic and 
Tertiary sediments of the Altamont anticline and the Diablo Range. 
The low-velocity basin structure is truncated along the western 
margin of the Livermore Valley by the Calaveras fault across 
which higher velocity aftershocks from the Livermore are exposed. 
Some of the relocated Cretaceous and Tertiary formations earth- 
quake sequence show a good correlation with surface trace of the 
northwest-trending Greenville fault. In the southeast corner of the 
Livermore Valley, a number of short (5 km or less), linear, and dis- 
appear to define a conjugate set of right-stepping faults in a right- 
lateral shear zone. Focal mechanisms for these aftershocks show 
many complexities, but are generally consistent with this interpreta- 
tion. 


1330 Correlation of the solid earth tide with volcanic 
earthquakes at Pavlof Volcano, Alaska. McNutt, S.R.; 
Beavan, R.J. (Lamont-Doherty Geological Observatory of 
Columbia Univ., Palisades, NY). Nature (London); 294: No. 
5842, 615-618(1981). Contract AC02-76ER03134. 

Volcanic earthquake swarms at Pavlof Volcano correlate 
significantly with solid earth tidal stress rate for periods just before 
and just after explosive eruptions. The correlation changes sign sys- 
tematically during the course of the 1974 minor eruption sequence; 
pre-eruptive earthquake swarms occur during increasing tidal com- 
pression, while posteruptive swarms occur during increasing tidal 
extension. 3 figures, 2 tables. 
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REFER ALSO TO CITATION(S) 580300219, 221, 247, 250, 276 


1331 (BMI/SRP—5018) Laboratory index testing of 
rock samples for the determination of clay mineralogy from 
the Detten No. 1 (PD-6) Well, G. Friemel No. 1 (PD-5) Well, 
Mansfield No. 1 (PD-4) Well, and Zeeck No. 1 (PD-7) Well - 
Palo Duro Basin, Texas: unanalyzed data. Reynolds, R.C. 
(Dartmouth Coll., Hanover, NH (USA)). Sep 1984. Con- 
tract AC02-83CH10140. 196p. NTIS, PC A09/MF AOI; 1; 
GPO Dep. File Number DE85001725. 


This report contains the type and abundance of clay minerals 
determined for rock samples from the Detten No. 1 (PD-6) Well, 
G. Friemel No. 1 (PD-5) Well, Mansfield No. 1 (PD-4) Well, and 
Zeeck No. 1 (PD-7) Well - Palo Duro Basin, Texas. Descriptions of 
hand samples, photographs, x-ray diffraction charts, J.C.P.D.S. 
cards, and data reduction are included in the appendices. These 
data are preliminary. They have been neither analyzed nor evaluat- 
ed. 


1332 (SAND—84-0192) Effect of host-rock dissolution 
and precipitation on permeability in a nuclear waste reposi- 
tory in tuff. Braithwaite, J.W.; Nimick, F.B. (Sandia Nation- 
al Labs., on i NM (USA)). Sep 1984. Contract 
AC04-76DP00789. 57p. NTIS, PC A04/MF A0Ol; GPO 
Dep. File Number DE85000675. 

A study has been conducted to determine whether thermally 
induced, host-rock mineral dissolution and precipitation processes 
could decrease the isolation capability of a potential high-level nu- 
clear waste repository in tuff by significantly altering the perme- 
ability of the formation. Conservative assumption and precipitation. 
Porosity changes were calculated as a function of time, depth, em- 
placed waste power density, and water flux for both matrix and 
fracture flow. Cumulative porosity changes were shown to be very 
small, and net decreases in porosity were shown to occur only in 
the vicinity of the repository horizon if the groundwater vaporizes. 
The differences in permeability for both matrix and fracture flow 
resulting from these small cumulative porosity were shown to 
occur only in the vicinity of the repository horizon if the ground- 
water vaporizes. The differences in permeability for both matrix 
and fracture flow resulting from these small cumulative porosity 
changes should have no significant effect on the overall hydrologic 
patterns at the site at Yucca Mountain, Nevada. 40 references, 16 
figures, 4 tables. 
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REFER ALSO TO CITATION(S) 580400249, 1198, 1322 


1333 (FRNC-TH—1583) Isotopic study of some fossil 
and actual hydrothermal systems. Demont, J.M. (Paris-7 
Univ., 75 (France)). Jul 1981. 359p. (In French). NTIS (US 
Sales Only), PC A1l6/MF A0O1. File Number DE84752139. 

Oxygen and hydrogen isotopic compositions of rocks from 
the INAG no 1 drillhole provide evidence of a fossil hydrothermal 
system in the Ceyssat region of the Massif Central. Oxygen isotope 
temperatures for the mineral paragenesis are about 275°C and the 
water is of marine origin. Measurements have also been made of 
delta**C values of dissolved carbon and gaseous CO: from several 
hot springs in the Pyrenees and Massif Central. The carbon isotopic 
composition of the total systems have been calculated from the gas- 
liquid ratios at the emergence sites and these results are discussed in 
terms of the origin of the carbon. Most of the hydrothermal carbon 
is of deep origin. The observed variations in isotopic compositions 
may be explained by the behavior of the fluids during their ascent 
to the surface. 
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1334 (NP—4770491) Ocean solar heating. Horch, A.; 
Barkmann, W.; Woods, J.D. (Kiel Univ. (Germany, F.R.). 
Inst. fuer Meereskunde). 1983. 204p. (In German). NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE84770491. 

The absorption of solar radiation in the upper ocean is a fun- 
damental process, with application in several aspects of marine sci- 
ence. It is important for many of the research projects carried out 
in Abt. Regionale Ozeanographie, including: modelling the mixed 
layer of the ocean; calculation of the thermal response of the ocean 
to atmospheric pollution by CO2; modelling phytoplankton growth. 
Five years ago we started to develop a standard solar radiation ab- 
sorption model that could serve such projects. Part 1 of this report 
documents that model, which allows the user to calculate the solar 
irradiance at any location, day of the year and time of day, for 
given meteorological and sea water conditions. One application of 
the model is to compute a global seasonal climatology of solar heat- 
ing as a function of depth. We have done that, using a wide range 
of seawater turbidities. 


1335 Role of longshore pressure gradient in Pacific 
Northwest coastal dynamics, Werner, F.E.; Hickey, B.M. 
(Univ. of Washington, Seattle). Journal of Physical Oceanog- 

hy; 13: No. 3, 395-410(Mar 1983). Contract AT06- 
76EV71025. 

The importance of the seasonal barotropic longshore pres- 
sure gradient force to Pacific Northwest coastal dynamics is dem- 
onstrated. Values of the seasonal longshore pressure gradient cor- 
rected for gauge height relative to a level surface and for year-to- 
year variations were included in the two-dimensional, time-depend- 
ent, baroclinic finite-difference model of Hamilton and Rattray as 
an external force. Observed wind stress, stratification and bottom 
topography were included in the model, and comparisons were 
made with current meter data in each of the three seasonal situa- 
tions observed in the Northwest: pressure gradient force southward 
opposing local wind stress (winter), pressure gradient force north- 
ward opposing local wind stress (summer), and pressure gradient 
force and local wind stress both southward (spring). Three impor- 
tant features of the seasonal circulation are shown to depend on the 
existence of the pressure gradient force: the northward undercur- 
rent (the California Undercurrent) that exists along most of the 
West Coast during summer, a southward undercurrent (which we 
denote the Washington Undercurrent) that the model predicts and 
observations shown herein substantiate for the Pacific Northwest 
slope during winter, and the anomalously strong southward flow 
that occurs subsequent to the spring transition. Finally, the seasonal 
variation of the balance between wind stress, bottom stress and ver- 
tically integrated longshore pressure gradient force as a function of 
bottom depth is addressed. In particular, it is shown that bottom 
stress is significant in the mid-shelf region during both winter and 
spring. The commonly made assumption that offshore transport in 
the surface layer is balanced by onshore transport in the inviscid 
interior is shown to be invalid except during summer. 
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REFER ALSO TO CITATION(S) 6401001378 


1336 (CNRS-CPT—82-P-1427) Universe model con- 
fronted to observations. Souriau, J.M. (Centre National de la 
Recherche Scientifique, 13 - Marseille (France). Centre de 
Physique Theorique). Sep 1982. 48p. (In French). NTIS 
(US Sales Only), PC A03/MF A0Ol. File Number 
DE84752024. 

Present work is a detailed study of a Universe model elabo- 
rated in several steps, and some of its consequences. Absence zone 
in quasar spatial distribution is described first; demonstration is 
made that it is sufficient to determine a cosmological model. Each 
following paragraph is concerned with a type of observation, 
which is confronted with the model. Universe age and density, red- 
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shift-luminosity relation for galaxies and quasars, diameter-redshift 
relation for radiosources, radiation isotropy at 3°K, matter-antimat- 
ter contact zone physics. An eventual stratification of universe par- 
allel to this zone is more peculiarly studied; absorption lines in 
quasar spectra are in way interpreted, just as local super-cluster and 
local group of galaxies, galaxy HI region orientation, and at last 
neighbouring galaxy kinematics. 


1337 (CNRS-CPT—82-P-1435) Singular zone in the uni- 
verse: proposal of observation. Fliche, H.H.; Souriau, J.M.; 
Triay, R. (Centre National de la Recherche Scientifique, 13 
- Marseille (France). Centre de Physique Theorique). Sep 
1982. 7p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84752020. 

Subsequent quasar discoveries to March 1981, provided us 
with other available samples that we utilized in order to test at pos- 
teriori the existence of (j). These additional data permit to locate it 
more accurately in space and to estimate an upper limit of its width 
equal to 120/h Mpc (h=Ho/100). With the same aim, we put for- 
ward a list of 37 objects whose preliminary redshift estimation situ- 
ated them in the neighbourhood of (uw) and we suggest accurate 
measure of these redshifts. 


1338 (FRNC-TH—1600) cana medium structure 
and content and gamma ray Lebrun, F. (Paris-7 
Univ., 75 (France)). May 1982. 234; "an French, English). 
NTIS (US Sales Only), PC All iF AOl. File Number 
DE84752011. 

A general description of gamma-ray astronomy is presented 
with special emphasis on the study of diffuse gamma-ray emission. 
This is followed by a collection of reflections and observations on 
the structure and the gas and dust content of the local interstellar 
medium. Results of gamma-ray observations on the local interstellar 
medium are given. The last part is devoted to the whole of the ga- 
lactic gamma-ray emission and its interpretation. 


1339 (ITEF—1(1983)) Numerical model of explosion 
below the neutron star surface and gamma-ray bursts. Bisno- 
vatyj-Kogan, G.S.; Blinnikov, S.I.; Zakharov, A.F. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’ “, 
Fiziki). 1983. 26p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE84703490. 

Consequences of an explosive energy release at the depth of 
several tens of meters below the neutron star surface are considered 
in the spherically symmetric hydrodynamical model. It is found 
that the shock wave emerging on the surface of a star with the 
mass of 1 Msub(Sun) and radius of 10 km heats the surface of the 
star up to the temperature approximately 150 keV in time << 10~‘ 
when the efficiency of energy release per unit mass is 0.003 c? and 
the total energy of explosion does not contradict the observations 
of gamma-ray bursts. 


1340 (LA-UR—84-3026) Spacecraft environment during 
the GIOTTO-Halley encounter: a . Young, D.T. 
(Los Alamos National Lab., NM (USA)). 1983. Contract 
W-7405-ENG-36. 7p. (CONF-8304207—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE85002044. 

From European Space Agency (ESTEC) Halleyd Commet 
plasma environment conference; Noordwijk, Netherlands (1 Apr 
1983). 

A summary of the present volume is presented in which the 
separate disciplines are drawn together to give an overview of the 
spacecraft environment during the GIOTTO-Halley interaction. 
Specific recommendations are made as to how the work of the 
Plasma Environment Working Group might continue to contribute 
to the GIOTTO program during encounter and post-encounter data 
analysis. 28 references, 3 tables. 


1341 (N—84-25434) Pair production rates in mildly rel- 
ativistic, magnetized plasmas. Burns, M.L.; Harding, A.K. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). May 1984. 43p. 
(NASA-TM—86103). NTIS, PC A03/MF AO1. 
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Electron-positron pairs may be produced by either one or 
two photons in the presence of a strong magnetic field. In magne- 
tized plasmas with temperatures kT approximately sq mc, both of 
these processes may be important and could be competitive. The 
ae eens ea eee We eee ie 
with Maxwellian, thermal bremsstrahlung, thermal synchrotron and 
power law spectra are calculated as a function of temperature or 
power law index and field strength. This allows a comparison of 
the two rates and a determination of the conditions under which 
each process may be a significant source of pairs in astrophysical 
plasmas. It is found that for photon densities n(gamma) or 10 to the 
25th power/cu cm and magnetic field strengths B or 10 to the 12th 
power G, one-photon pair production dominates at kT approxi- 
mately sq mc for a Maxwellian, at kT approximately 2 sq mc for a 
thermal spectrum, at all temperatures for a thermal 
synchrotron spectrum, and for power law spectra with indices s ap- 
proximately 4. 


1342 (PB—84-216183) National Solar-Terrestrial Re- 

search Program. (National Research Council, W 

DC (USA)). May 1984. 49p. NTIS, PC ‘A03/MF A0l. 
Sponsored in part by National Science Foundation, Wash- 

ington, DC and National Oceanic and Atmospheric Administration, 


Wagon, BS 

Committee recommends a National Solar-Terrestrial 
Research Program of importance to the nation, as well as to its sci- 
entific community. This program will enable us to increase signifi- 
cantly our understanding of the key physical mechanisms coupling 
the solar-terrestrial system. Solar-terrestrial research is the study of 
the essential processes by which energy in all forms is generated by 
the Sun, is transported to Earth, and ultimately vitally influences 
the terrestrial environment. The principal science issue today in 
solar-terrestrial research is to understand this coupled system. We 
stress that the recommended science are not subsets of one another 
and that all require funding in parallel for a balanced program. 


1343 (UCRL—91444) Parametric study of rpm s- 
process neutron-capture n nuclear data needs. 
Mathews, G.J.: Howard, W.M.; T: K.; Ward, R.A. 
(Lawrence Livermore National ‘Lab., CA (USA)). Sep 1984. 
Contract W-7405-ENG-48. 6p. (CONF-840945—7). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85001745. 
From Topical conference on neutron-nucleus collisions--a 
of nuclear struc Glouster, OH, USA co 1984). 
ee pigs agen Tg wine » the 


s-process o N curve in the framework of models which produce an 
exponential distribution of exposures by periodic time-dependent 
neutron irradiations. The optimum parameter space, defined by the 
best fit to the solar-system o N curve, is distinctively different than 
the classical smooth monotonically decreasing curve. Constraints 
are placed on the s-process environment. The needs for better neu- 
tron-capture data in various mass regions are highlighted. 19 refer- 
ences. 
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1344 (AD-A—142573/5) Geophysical plasmas and at 
modeling. Final report 16 December 1982-15 Feb. 
dak Oo Ee arcade Chen, J.; Drake, J.; 
Gina i eee ‘Inc, McLean, VA 
ae Mar Sea sip RAI -84/1554). NTIS, PC A25/ 


Nan describe the major accomplishments in each of the fol- 
lowing research efforts: (A) 3D magnetospheric modeling, (B) 
Tearing instability in an anisotropic neutral sheet, (C) Auroral 
plasma transport, (D) Magnetic shear effects on the current driven 
ion cyclotron instability, (E) Instability mechanisms causing high 
latitude ionospheric irregularities, (F) Auroral instability studies, 
(G) Nonlinear saturation of low hybrid drift instability and anoma- 
lous plasma transport, (H) Laser/HANE theory support, (I) Early 
time HANE phenomena, (J) Uranium vapor release, (K) Late time 
HANE striation, (L) Quasi steady state multi plasma cloud configu- 
rations in the ionosphere, (M) Chaotic behavior ionospheric proc- 
esses, (N) Linear dynamics of tropical heat sources and interactions 
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with mid latitudes, (O) The large scale dynamics of the Indian 
Summer monsoon, (P) Collective particle acceleration (CPA), and 
(Q) Plasma behavior in crossed electric and magnetic fields. 


1345 (AD-A—142673/3) Earth's radiation belts. Envi- 
ronmental papers. Spjeldvik, W.N.; Rothwell, P.L. 
(Air Force Geo rd ge ics Lab., Hanscom AFB, MA (USA)). 
20 Sep 1983. 133p. (AFGL-TR—83-0240; AFGL-ERP— 
854). NTIS, PC A07/MF A011. 

This report develops radiation belt transport theory from 
physical principles and compares the results with experimental data. 
It also provides an easy reference to the present empirical radiation 
flux models with some simple application techniques given. Special- 
ized topics include shell-splitting, effects of wave-particle interac- 
tions, the ring current, geosynchronous environment, nuclear deto- 
nations and radiation effects. Heavy ions are specifically highlight- 
ed as a significant component of the radiation belts. 


1346 (iC—83/100) Spiral structure of a tropical cyclone 
and computation of maximum wind speed in it. Choudhury, 
A.M. (International Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1983. 6p. NTIS (US Sales Only), PC A02/MF 
AO0l. File Number DE84703525. 

The spiral structure of a tropical cyclone has been explained 
by using the potential flow theory of Hydrodynamics. The same 
approach has been used to derive a formula for computation of 
maximum wind speed in a tropical cyclone, which agrees fairly 
well with an empirical formula obtained by Fletcher. 


1347 (N—84-25203) Auroral kilometric radiation: wave 
modes, harmonic and source region electron density struc- 
tures. Benson, R.F. (National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (USA). Goddard S Flight 
Center). May 1984. 76p. (NASA-TM—86101). NTIS, PC 
A05/MF AO1. 

A change from extraordinary (X) mode to ordinary (0) mode 
dominance is observed in the auroral kilometric radiation (AKR) 
detected on ISIS 1 topside sounder ionograms as the source region 
plasma to gyrofrequency ratio fN/fH varies from 0.1 to 1.3. The X 
and 0 mode AKR, Z (the slow branch of the X mode) and whistler 
(W) mode are also observed. The Z mode is typically slightly less 
intense than the 0-mode. Thw W-mode is confined to frequencies 
less than fH/2, suggesting that it is the result of field aligned ducted 
signals reaching the satellite from a source at lower altitudes. Har- 
monic AKR bands are commonly observed and the 2nd harmonic 
appears to be due to propagating signals. The deduced (fN/fH) at 
the bottom of the AKR source region is always less than 0.4 and is 
typically less than 0.2 during the generation of X-mode AKR, but 
approaches 0.9 for 0-mode AKR. No large density enhancements 
were observed within AKR source region density cavities. It is 
suggested that the observed INTENSE AKR IS cyclotron X-mode 
radiation rather than plasma frequency 0-mode radiation. 


1348 (N—84-25204) Effects of chemical releases by the 
STS-3 Orbiter on the ionosphere. Final report. Pickett, J.S.; 
Murphy, G.B.; Kurth, W.S.; Goertz, C.K.; Shawhan, S.D. 
(National Aeronautics and Space Administration, Washing- 
ton, DC (USA)). Dec 1983. 43p. (NASA-CR—171032). 
NTIS, PC A03/MF AO1. 

The Plasma Diagnostics Package, flown aboard STS-3 as 
part of the first Shuttle payload (OSS-1), recorded the effects of 
various chemical releases from the Orbiter. Changes in the plasma 
environment was observed during flash evaporator system releases, 
water dumps and maneuvering thruster operations. During flash 
evaporator operations, broadband Orbiter-generated electrostatic 
noise was enhanced and plasma density irregularities were observed 
to increase by 3 to 30 times with a spectrum which rose steeply and 
peaked below 6 Hz. In the case of water dumps, background elec- 
trostatic noise was enhanced at frequencies below about 3 kHz and 
suppressed at frequencies above 2 kHz. Thruster activity also stimu- 
lated electrostatic noise with a spectrum which peaked at approxi- 
mately 0.5 kHz. In addition, ions with energies up to 1 keV were 
seen during some thruster events. 
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1349 (N—84-25205) Plasma and 
search, Comfort, R.H.; Horwitz, J.L. (Alabama Univ. 
Fm gg (USA)). Mar 1984. 12p. (NASA-CR—171031). 
PC A02/MF A 

gg Fa an ar 
tosphere are examined. Computer programs which generate distri- 
bution functions are used in the analysis of charging phenomena 
and non maxwell plasmas in terms of density and average energy. 
An analytical model for spin curve analysis is presented. A pro- 
gram for the analysis of the differential ion flux. probe on the space 
shuttle mission is complete. Satellite data analysis for ion heating, 
plasma flows in the polar cap, polar wind flow, and density and 
temperature profiles for several plasmasphere transits are included. 


1350 (N—84-26185) Proceedings of the Air Force Geo- 


AFGL-TR—83-0046; CONF-8209255—). NTIS, PC Al8/ 
MF AOl1. 

From Workshop on natural charging of large space struc- 
tures in near earth polar orbit; Hanscom AFB, MA, USA (14 Sep 
1982). 

Y swlow: cine: enh clbide el whieh: iltabain: Wi hie Thai 
orbit and the problems encountered in developing models or codes 
to adequately deal with the charged vehicle environment are re- 
viewed. 


1351 (N—84-26186) Overview of charging of large space 
structures in polar orbit. Whipple, E.C. Jr. (California Univ., 
San Diego, La Jolla (USA). Jan ins 18p. (AD-P— 
002100; CONF-8209255—). NTIS, PC A18/MF AOl. 

From Workshop on natural charging of large space struc- 
tures in near earth polar orbit; Hanscom AFB, MA, USA (14 Sep 
1982). 

) AFGL, Proc. of the AFGL workshop on nat. charging of 
large space struct. in near earth polar orbit, 11-28, N—84-26185 16- 
46. 


This paper gives an overview of some of the important ques- 
tions regarding charging effects on large space structures in the 
polar ionosphere. The ionosphere as a rule is a rather benign envi- 
ronment as far as charging of spacecraft is concerned. The iono- 
spheric plasma is relatively cool and dense in comparison with 
other plasmas in space. The plasma density ranges from values on 
the order of 1000000/cu cm down to values as low as or even 
below 100/cu cm, with temperatures well below 1 eV (11600 K). 
However, there can be large fluxes of energetic electrons in the 
polar ionosphere. This subject is a matter of concern because these 
auroral fluxes could charge a spacecraft to large potentials. 


1352 (N—84-26187) lonospheric characteristics: a 
review. Rich, F.J. (Air Force Geophysics Lab., Hanscom 
AFB, MA (USA)). Jan 1983. 28p. (AD-P—002101; CONF- 
8209255—). NTIS, PC A18/MF AO. 

From Workshop on natural charging of large space struc- 
tures in near earth polar orbit; Hanscom AFB, MA, USA (14 Sep 
1982). 

iin, t:tie, Mill ideal iia, dada a 
space struct. in near earth polar orbit, 29-56, N—84-26185 16-46. 

The ionosphere is important to charging because 
the thermal ions and electrons provide a significant current to a 
spacecraft surface. Low, mid, and high altitude ionospheric charac- 
texistics are discussed. 


1353 (N—84-26189) Charged particle effects on space 
systems. Hall, W.N.; Stevens, N.J. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center; Air Force Geophysics Lab., Hanscom 
AFB, MA (USA). Jan 1983. 28p. (AD-P—002103). NTIS, 
PC A18/MF A 

AFGL, as of the AFGL workshop on nat. charging of 
large space struct. in near earth polar orbit, 79-106, N—84-26185 
16-46. 

There is a growing tendency to plan space missions that will 
incorporate very large space power systems. These space power 
systems must function in a space plasma environment that can 
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impose operational limitations. As the power output increases, the 
Operating voltage must also increase and this voltage, exposed at 
solar array interconnects, interacts with the local plasma. The im- 
plications of such interactions are considered here. The available 
laboratory data for biased array segment tests are reviewed to dem- 
onstrate the basic interactions considered. A data set for a test of a 
floating high voltage array illuminated in a solar simulator test is 
used to generate approximate relationships for positive and negative 
current collection from plasma. These relationships are applied to a 
hypothetical 100 kW power system operating in a 400 Im, near- 
equatorial, orbit. It is found that discharges from the negative re- 
gions of the array are the most probable limiting factor for array 
operation. 


1354 (N—84-26192) Electron beam experiments and 
other observations from STS-3. Banks, P.M. ge ay 
CA ae Jan 1983. 7p. (AD-P—002106). NTIS, PC 
Al18/MF A 

pa A 
aay struct. in near earth polar orbit, 125-131, N—84-26185 
The Vehicle Charging and Potential Experiment (V CAP) 
experiment was one of six major iments flown on the OSS-1 
pallet aboard STS-3 in March, 1982. The V CAP flight objectives 
were both scientific and technological and included studies of natu- 
ral electrical charging of the Orbiter, the effects of artificial elec- 
tron beam emissions on the Orbiter electrical electrical characteristics, and 


beam operations, the nature of the plasma environment within the 
payload bay, the feasibility of making ionospheric measurements 
from the Orbiter, and the characteristics of vehicle return currents 
to different parts of the Orbiter were measured. 


1355 (N—84-26193) Floating potentials and the hot 
plasma generated by an rocket in the 
J.R. (Minnesota Univ., Minneapolis 


ionosphere. Winckler, 
— Jan 1983. 8p. (AD-P—002107). NTIS, PC A18/MF 


AFGL, Proc. of the AFGL workshop on nat. charging of 
large space struct. in near earth polar orbit, 133-140, N—84-26185 
16-46. 


This paper summarizes some recent experimental results con- 
cerning the potentials of a large vehicle emitting a powerful elec- 
tron beam in the ionosphere. Many such experiments have been 
conducted in the last decade (see Winckler 1) and these experi- 
ments indicate that if a constant electron beam is emitted in the ion- 
osphere from a large rocket or other space vehicle, a return current 
may be drawn from the ionospheric plasma that will stabilize the 
potential of the vehicle in the range of a few tens of voits to per- 
haps several hundred volts. 


(N—84-26195) Estimates of precipitating electron 
power flux from simultaneous DMSP auroral image — 
ISEE-1 AKR observations. Saflekos, N.A.; Sheehan, R 

Coll., Chestnut Hill, MA (USA)). Jan 1983. op. 
(AD-P—002109). NTIS, PC A18/MF AO1. 

AFGL, Proc. of the AFGL on nat. charging of 
large space struct. in near earth polar orbit, 157-162, N—84-26185 
16-46. 

This report describes the first attempt to associate the area 
of discrete aurora observed in a DMSP image with simultaneous 
measurements of auroral kilometric radiation (AKR) power flux at 
178 and 311 kHz. 


1357 (N—84-26511) Patterns of field merging 
sites on the magnetopause. Luhmann, J.G.; Walker, R.J. 
(California Univ., Los Angeles (USA)). May 1984. 10p. 
NTIS, PC A08/MF AO0Ol1. 

Models of the magnetospheric and magnetosheath magnetic 
fields are used to determine the relative orientations of the two near 
the dayside magnetopause for the purpose of locating potential 
merging sites. Areas of the magnetopause with various degrees of 
antiparallelness for different Interplanetary fields as contour dia- 
grams are studied. For southward and GSE-Y interplanetary field, 
the patterns obtained are consistent with those envisioned by 
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Crooker in an earlier analysis which used simplified representations 


for the magnetic field geometry. Here the application of realistic 
models shows the locations of areas where any antiparallel compo- 


topause for interplanetary fields that are either primarily south- 
ward, GSE-Y, or radial (GSE-X) in direction. 


(N—84-26513) Magnetopause merging site asym- 
metries. Crooker, N.U.; Luhmann, J.G. (California Univ., 
Los Angeles (USA)). May 1984. 23p. NTIS, PC A08/MF 
AO1. 


Neilsen Eng. and Res., Inc., appl. of a global solar wind/ 
planetary obstacle interaction computational model, 23, N—84- 
26509 16-88. 


Regions where a draped model magnetosheath magnetic 
field is nearly antiparallel to a model geomagnetic field are shown 
to be asymmetric for an interplanetary magnetic field (IMF) at the 
garden hose angle, as suggested by Heelis. When the IMF has a 
southward component, the asymmetry favors the dawn region for 
both IMF polarities. The dusk region is favored when the IMF has 
a northward component. If the regions of antiparallel fields are as- 
sumed to be sites of maximum magnetic merging, then the asymme- 
try is consistent with observed seasonal variations of geomagnetic 
activity and with dawn-displaced magnetospheric phenomena. In 
the alternate merging geometry of a line passing through the subso- 
lar region, the asymmetry is predominantly north-south rather than 
dawn-dusk. Merging line geometry is consistent with the seasonal 
variations but not with the dawn-displaced phenomena. 


1359 (N—84-26514) Magnetic field draping against the 
dayside magnetopause. Crooker, N.U.; Luhmann, J.G.; Rus- 
sell, C.T. (California Univ., Los Angeles (USA)). May 1984. 
18p. NTIS, PC A08/MF AO1. 

Nailsen Eng. and Res., Inc., appl. of a global solar wind/ 
p! obstacle interaction computational model, 18, N—84- 
26509 16-88. 

Interplanetary magnetic fields observed upstream of Earth's 
magnetosphere at ISEE 3 form input for a gasdynamic model of 
magnetic field draping in the dayside magnetosheath. Model results 
near the magnetopause are compared with appropriately lagged ob- 
servations at ISEE 1. In 16 to 24 cases, the angle between the 
transverse component of the model and observed fields is less than 
20 deg. The agreement is surprisingly good in view of the uncer- 
tainty introduced by the large distances between ISEE 1 and ISEE 
3. The results indicate that magnetohydrodynamic and energy 
transfer processes at the magnetopause do not cause large distor- 
tions of the th magnetic field. In addition, a compari- 
son between observed and model field magnitudes indicates that im- 
mediately outside the magnetopause the observed field behaves like 
the model field at a distance of approx. 0.5 R sub E from the mag- 
netopause, outside the region where magnetohydrodynamic effects 
make the gasdynamic model inapplicable. Patterns of model mag- 
netic field orientation at the magnetopause are presented for practi- 


1360 (RAL—84-023) Space plasma physics at the Ruth- 
erford Laboratory. Bryant, D.A.; Bingham, 
wards, T.; Hall, D.S.; Ward, A.K. (Rutherford iain 
Lab., Chilton (UK)). Mar 1984. 33p. NTIS (US Sales Only), 
PC A03/MF A01. File Number DE84703491. 

The Rutherford Appleton Laboratory (RAL) is contributing 
instruments and a spacecraft to several imminent and excitingly 
new explorations of the plasma phenomena arising from the interac- 
tion between the solar wind and the Earth, and the solar wind and 
a comet. The projects in which the Laboratory is engaged, in col- 
laboration with university and other research groups in the UK and 
abroad, include the AMPTE mission, which will trace the flow of 
particles injected into the solar wind, the GIOTTO encounter with 
comet Halley, the VIKING exploration of the generation of the 
aurora, and the CRRES and ISTP missions to clarify the structure 
and dynamics of the Earth’s magnetosphere. These projects are out- 
lined, together with the results of recent studies of particle accel- 
eration and pulsations in the aurora. 
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1961 (CONF-8406206—3) Alignment of high Rydberg 
states in hydrogen. Berry, H.G.; DeHaes, J.C.; Neek, D.K.; 
Somerville, L.P. (Argonne National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. 8p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE85000582. 

From Symposium on the physics of electron ejection in ion- 
atom and ion-solid collisions; Aarhus, Denmark (29 Jun 1984). 

We have measured the light yields and polarizations of the 
light emitted from several Balmer transitions in atomic hydrogen 
following beam foil excitation of protons at energies of 50 to 150 
keV. The polarizations have been measured as a function of dis- 
tance downbeam from the exciter foil for several transitions. The 
measurements indicate a very strong initial alignment which is then 
perturbed by surface fields out to several mm from the surface. 8 
references, 7 figures. 


1362 (CONF-8408110—1) Recent advances in forward 
electron production studies in ion-atom and ion-solid colli- 
sions. Sellin, I.A.; Elston, S.B.; Berry, S.D. (Tennessee 
Univ., Knoxville (USA); Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 14p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85001255. 

From 2. workshop on high-energy ion-atom collision proc- 
esses; Debrecen, Hungary (27 Aug 1984). 

The manuscript dwells mainly on very recent progress in the 
field - especially on progress with experimental techniques. This 
discussion follows a very brief review of basics to provide appro- 
priate orientation for those who may lack acquaintance with the 
field. 


1363 (CPAT-RA—1983) 1983 progress report. (Tou- 
louse-3 Univ., 31 (France). Centre de Physique Atomique). 
1983. 198p. (In French). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE84751999. 

One item by each research group lists articles, thesis and 
congress communications, with brief abstract. So this report is 
structured as follows: - Toulouse atomic physics center (CPAT) 
teachings are exposed. - Seminars, cooperations and missions are 
presented. - Researches in gas discharge field, atomic collision field, 
radiologic physic field are detailed. 


1364 (DOE/NBM—4017487) Notes for lectures in 
China: the Bethe theory of inelastic collisions of fast charged 
particles with atoms and molecules. Inokuti, M. (Argonne 
National Lab., IL (USA)). 1984. Contract W-31-109-ENG- 
38. 27p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. File 
Number DE84017487. 

Topics covered include: the 1930 paper of Bethe and its im- 
portance; differential cross sections; generalized oscillator strength, 
the Bethe surface; integrated cross sections; and generalizations. 
(GHT) 


1365 (FRNC-TH—1538) Surface ionization microscopic 
model study. Application to lithium and uranium ion source 
realization. Rasser, B. (Nancy-1 Univ., 54 (France)). Jun 
1976. 91p. (in French). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE84752010. 

Surface ionization phenomenon theoretical study is made, 
from an interaction quantum model between an atom and a metallic 
surface. The equivalence between ionization coefficients obtained 
by this method and those given by Saha-Langmuir law is shown. 
This one allows to determine the bodies ionizable by contact; it also 
allows to conceive a source geometry allowing relatively important 
ionic currents. The experimental device realized is presented; re- 
sults obtained with two characteristic elements, lithium and urani- 
um, are given. 
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1366 (FRNC-TH—1593) Charge exchange collision 

study between C*, N* or O* ions and D, or He in the keV 

range 14-80; post-collisional X emission cross section meas- 

urement. Hitz, D. (Nancy-1 Univ., 54 (France)). May 1982. 

105p. (In French). NTIS (US Sales Only), PC A06/MF 
01. File Number DE84752138. 

The observation of the Lyman a line corresponds to the 
transition of the electron captured between 2p and 1s levels. This 
line has been observed in the case of carbon, nitrogen and oxygen 
nuclei in collision with helium atoms and deuterium molecules. Re- 
sults from these observations are new and allow to evaluate energy 
losses during these collisions and theoretic bases allowing to calcu- 
late levels on which electrons are captured. The experimental 
device is described. Results obtained are presented, and they are 
compared with existing theoretical evaluations. 


(HMI-B—410, pp 129) Hyperfine interaction of 
‘8K in ferromagnetics and gases. Raether, F.; Bergmeister, 
F.J.; Lieb, K.P.; Uhrmacher, M.; Grawe, H.; Haas, H. 1984. 
(In ‘German). NTIS (Us Sales’ Only), PC A08/MF AO0Ol1. 
File Number TI84752248. 
In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


1368 (INIS-BR—143, pp 119-121) Source of negative 
ions by cesium sputtering. Sala, O.; Acquadro, J.C.; Stier, 
M.J.; Tessarotto, L.A.B.; Gomes, P.R.S. (Sao Paulo ae: 
(Brazil). Inst. de Fisica). 1982. NTIS (US Sales Only), PC 
A08/MF A0O1. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1369 became pp 86) Semiclassical adiabatic 
theory of resonances in 3D reactive scattering. Pollack, E. 
(Weizmann Inst. of Science, Rehovoth (Israel), Wyatt, R.E. 
(Texas Univ., Houston (USA)). 1982. NTIS (US Sales 
Only), PC ‘A09/MF AOl. File Number 1185780018. 
(CONF-8210300—Summ.). 

From 49. conference of the Israel Chemical Society; Tel- 
Aviv, Israel (10 Oct 1982). 


1370 (INIS-mf—9076) Development of high-resolution 
spectroscopic methods and their use in atomic structure stud- 
ies. Poulsen, O. (Aarhus Univ. (Denmark). Inst. of Physics). 
20 Feb 1984. 86p. NTIS (US Sales Only), PC A05/MF 
A01. File euler DE8578001 1A 

This thesis discusses work performed during the last nine 
years in the field of atomic spectroscopy. Several high-resolution 
techniques, ranging from quantum beats, level crossings, rf-laser 
double resonances to nonlinear field atom interactions, have been 
employed. In particular, these methods have been adopted and de- 
veloped to deal with fast accelerated atomic or ionic beams, allow- 
ing studies of problems in atomic-structure theory. Fine- and hyper- 
fine-structure determinations in the He I and Li I isoelectronic se- 
quences, in *'V I, and in *5U I, II have permitted a detailed com- 
parison with ab initio calculations, demonstrating the change in 
problems when going towards heavier elements or higher ionization 
stage. The last part of the thesis is concerned with the fundamental 
question of obtaining very high optical resolution in the interaction 
between a fast accelerated atom or ion beam and a laser field, this 
problem being the core in the continuing development of atomic 
spectroscopy necessary to challenge the more precise and sophisti- 
cated theories advanced. 


1371 (JAERI-M—83-110) Preparation of deuterium 

target and determination of deuterium in the target. Hoshino, 
ties Iso, Shuichi; Ito, Mitsuo. (Japan Atomic Energy Re- 
search Inst., Tokyo). Jul 1983. 23p. (In Japanese). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE84703509. 

Method of preparation of titanium- and scandium-deuterium 
target as source of 14 Mev neutrons for a performance test of 
“FUSION NEUTRONICS SOURCE” in JAERI and analytical 
method for these targets by inert gas extraction are described in 
this report. Copper titanium coated target was heated to 400°C for 
a period of two hours under 67-80 kPa of deuterium atmosphere, 


64 PHYSICS. I. 
6403 Atomic, Molecular, And Chemical Physics 


and in the case of copper scandium coated target, 600°C. The deu- 
terium absorbed by titanium or scandium was determined by heat- 
ing to 1000°C under a stream of argon, 100 ml/min, and using ther- 
mal conductivity detector. Analytical results of deuterium for tita- 
nium- and scandium-deuterium targets were 0.016 +- 0.0004 w/o 
and 0.022 +- 0.0009 w/o (sample base), respectively, and corre- 

to the atom ratios of deuterium to titanium and scandium; 
1.24 and 1.29, respectively. Thermal behavior of the targets under a 
vacuum, calibration curve of deuterium, temperature of gas extrac- 
tion and recovery of deuterium from titanium are also described. 


1372 (N—84-26188) There is a good way to model 

charging in the presence of coupling, 
flow and fields. Laframboise, J.G. (York Univ. 
a Jan 1983. 22p. (AD-P—002102). NTIS, PC A18/MF 


AFGL, Proc. of the AFGL workshop on nat. charging of 
large space struct. in near earth polar orbit, 57-78, N—84-26185 16- 
46. 


The development of realistic numerical simulations of space- 
craft-environment interactions in low-orbit conditions appears likely 
to be a more difficult task than it has been in high-orbit conditions. 
At the same time, carefully chosen combinations of existing simula- 
tion methods show some promise of being able to cope with this 
situation, at least in two dimensions and possibly in three dimen- 
sions. Simple large-voltage symmetric-sheath probe theories, which 
have been used to provide preliminary estimates of spacecraft vol- 
tages, contain serious limitations for use in making more precise cal- 
culations. 


1373 (RAL—84-017) Spectral intensities from hydrogen- 
like ions. Ljepojevic, N.N.; McWhirter, R.W.P.; Hutcheon, 
R.J. (Rutherford Appleton Lab., Chilton (UK)). May 1984. 
33p. NTIS (US ies Only), PC A03/MF AOl. File 
Number DE84703484. 

The authors describe a collisional-radiative calculation for 
hydrogen-like ions of nuclear charge less than about 15. The results 
of the calculation may be used to predict the intensities of the fine 
structure components of the corresponding transitions. The calcu- 
lated intensity ratios for the Lyman alpha components (1Ssub(1/2)- 
2Psub(1/2) and 1Ssub(1/2)-2Psub(3/2)) are presented for compari- 
son with the recent observations of these resolved components seen 
from solar flares and tokamak plasmas. The calculation also gave 
numerous values of various excitation, recombination and ionization 
rate coefficients and some of these are presented by comparing the 
new results with values derived previously and already published. 


1374 (RL—83-114) Spectroscopy and chemistry of 
muonium, Cox, S.F.J. (Rutherford Appleton Lab., Chilton 
(UK)). Dec 1983. 50p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84703483. 

The spectroscopy and chemistry of muonium is divided into 
two parts. Part I deals with muonium and the Breit-Rabi diagram, 
and explains the significance of muonium in atomic, molecular and 
solid state physics, as well as in chemistry. The identification of 
atomic muonium is described with reference to the Breit-Rabi dia- 
gram. Part II concerns muonic chemistry in gases and liquids, and 
deals with the physical processes by which implanted muons 
become thermalised in liquid and gaseous media. 


1375 (SAND—84-0407C) Theoretical cross sections for 
inner-shell electrons. 


vacancy production by high-energy 
Peek, J.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1984. Contract AC04-76DP00789. Tp. (CONF- 
841206—1). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE84007346. 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interations with matter; 
Argonne, IL, USA (6 Dec 1984). 

The creation of inner-shell vacancies can play an important 
role in the transport of and energy deposition by fast incident parti- 
cles. Most high-energy electron-transport models include this phe- 
nomenology. A large body of cross-section data is available for this 
purpose, but many gaps remain to be filled by interpolation or ex- 
trapolation methods. The published data become more sparse as the 





energy of the incident particle becomes relativistic and the nuclear 
charge of the target becomes large. The use of relativistic Bethe- 
Born theory for inelastic electron scattering to augment the existing 
for inner shell vacancy production is described. The data re- 

to implement this technique have been calculated with both 
"Hartree-Fock and a reiativit Hartree-Fock description used to 
define the target structure. The cross sections are available 
for most elements and for most of their orbitals if the valence elec- 


properties 
J.H.; Ermler, W.C.; Winter, N.W. (Stevens Inst. of Tech., 
Hoboken, NJ (USA). Dept. of Chemistry and Chemical En- 
Lawrence Livermore National Lab., CA ae 
¥ Oct Tosa. Contract W-7405-ENG-48. 54p. NTI 
A04/MF AOI; 1; GPO Dep. File Number DEBSO00046. 


energies for each state and the transition moments between the 
states as a function of internuclear distance are tabulated and dis- 
cussed. The results are compared to available experimental data on 
the radiative properties of Ar.. Comparisons to large basis set all- 
electron calculations are also given. The transition moments allow a 
convenient way to identify the orbital character of the excited 
states as they undergo avoided curve crossings. 


1377 (UCRL—90943) Vibrational relaxation in H2 mol- 
ecules by wall collisions: applications to negative ion source 
processes. Karo, A.M.; Hiskes, J.R.; Hardy, R.J. (Lawrence 
Livermore National Lab., CA (USA); Nebraska Univ., Lin- 
coln (USA)). Oct 1984. Contract W-7405-ENG-48. 24p. 
(CONF-841218—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85000852. 

From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

In the volume of a hydrogen discharge, Hz molecules, excit- 
ed to high vibrational levels (v” > 6), are formed either by fast- 
electron collisions or from Hg* ions that are accelerated across the 
discharge-wall potential that undergo Auger neutralization prior to 
impact with the discharge chamber wall. We have used computer 
molecular dynamics to study the de-excitation and re-excitation of 


cy aa ry caieaaia 

slay aah met codedl ineanenees anette aioe 
have been evaluated. At thermal energies vibrational de-excitation 
is the predominant process, and a consistent picture emerges of 
rapid energy redistribution into all the molecular degrees of free- 
dom and a slower rate of loss of total molecular energy to the wall. 
At higher translational energies (1 to 100 eV) a substantial fraction 
of the molecules survive with large (v” > 6) vibrational energy. 
This vibrational population provides a contribution to the total ex- 
cited vibrational population comparable to that from the fast-elec- 
tron collision process. 


(UCRL—91600) Radiative ion beams: hot stellar 


. (Lawrence Livermore National Lab., CA 
. Sep 1984. Contract W-7405-ENG-48. 17p. (CONF- 
841117—9). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001570. 
From 8. conference on the application of accelerators in re- 
comme and ening, a (12 Nov 1984). 
Following our initial production of beams of 7Be and ™N, 
we have improved the purity and intensity of these beams. In addi- 
tion we have generated beams of *O (at 30 MeV) and *Li (at 22 
MeV). These beams are intended for cross section measurements of 
proton and alpha-particle capture reactions on unstable species that 
are important in hot stellar environments. We have begun studies 
ee en ne er eee RES at 
tal work, we attempted to remeasure the 
Save ticcenieaninn dame technique that pointed 
out the importance of background *Li. We measured the 
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2H("Li,®Li)'H cross section to be 155 +- 20 mb at 12.2 +- 1.3 
MeV. 


1379 Time-dependence study of radiation trapping by 
time-delayed two-photon absorption. Molander, W.; Belsley, 
M. (Joint Inst. for Lab. Astrophysics, Boulder, CO). Physi- 
cal Review [Section] B: Solid Stater 29: 1548-1551(Mar 1984). 
Contract W-7405-ENG-48. 

The transport of resonance radiation through an optically 
thick vapor of Sr atoms is studied. A pulsed dye laser tuned to the 
461-nm resonance line excites a narrow (about 250-micron-diame- 
ter) column of Sr atoms along the axis of a cylindrical oven con- 
taining Sr vapor and Ar buffer gas. After a delay of no greater than 
80 ns, a second dye laser excites the atom from the first excited 
state (5s5p) to a higher excited state (5s7s). The fluorescence from 
this latter transition is monitored as the second laser is translated 
parallel to the first. Since the excited-state-excited-state fluores- 
cence is not trapped, the result is a plot of density of atoms in the 
5sSp state as a function of position from the originally excited 
volume. The results are discussed qualitatively. 23 references. 


1380 Ro-vibrational excitation of HCl by electron 
impact. Padial, N.T.; Norcross, D.W. (Joint Inst. for Lab. 
Astrophysics, Boulder, CO). Physical Review [Section] B: 
Solid State; 29: 1590-1593(Mar 1984). 

Ab initio calculations of cross sections for simultaneous rota- 
tional and vibrational excitation of HCl by low-energy electrons 
have been made in the multipole-extracted adiabatic-nuclei approxi- 
mation. These calculations employed a free-electron-gas model of 
the exchange interaction, and represent the first application of a 
new parameter-free model of the correlation-polarization interac- 
tion to vibrational excitation. The cross sections increase by an 
order of magnitude with the inclusion of this interaction, which is 
much more important for vibrationally inelastic than elasiic colli- 
sions. 22 references. 


1381 Inner shell capture in the intermediate velocity 
range. Cocke, C.L. (Department of Physics, James R. Mac- 
donald Laboratory, Kansas State University, Manhattan, 
KS). pp 323-364 of ‘Atomic physics, of highly ionized atoms. 
Vol. B96. Marrus, R. New York, NY, USA; Plenum Pub- 
lishing Corp. (1983). (CONF-8206219—). 

From NATO Advanced Study Institute on the atomic phys- 
ics of highly ionized atoms; Cargese, France (7 Jun 1982). 

Some of the progress made in the last decade towards under- 
standing the capture of inner shell electrons by projectiles of inter- 
mediate velocity is reviewed in this paper. A Madison-Merzbacher 
map is shown to establish the types of collision to be considered. 
Because behavior of the charge cloud during transfer is different in 
different parts of the map, differing theoretical approaches are used 
to describe the processes. Two types of data isolate the K-K elec- 
tron transfer process, asymmetric coincidence experiments, and 
symmetric projectile charge state dependence of target K-vacancy 
production. Data for total cross section results are obtained, and 
two elemental theoretical approaches, the OBK first order treat- 
ment, and the eigenfunction expansion treatment are reviewed. 
OBK scaling rules are quite good in the asymmetric region, but the 
absolute OBK cross sections are too large by a factor of three. 
Since this failure is presumably due to its failure to describe the 
basic process, use of Coloumb Green's function to propagate the 
electron wave between scatterings is studied. Finally, differential 
cross sections are also treated. 


1382 Electron-ion collisions. Crandell, D.H. (Oak 
Ridge National ae age ea Oak Ridge, Tennessee 37830). 
pp? 99-454 of Pag oe hysics of highly ionized atoms. Vol. 
ork, NY, USA; Plenum Publishing 
Corp. (1983). (CONF. 8206219—). 

From NATO Advanced Study Institute on the atomic phys- 

ics of highly ionized atoms; Cargese, France (7 Jun 1982). 
discussion concentrates on basic physics aspects of in- 
elastic processes of excitation, ionization, and recombination that 
occur during electron-ion collisions. Plasma, ion trap, and electron- 
ion beam imental approaches are reviewed, and the Electron 
Beam Ion Source (EBIS), crossed beam arrangement used for mul- 
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ticharged ions at Oak Ridge, the crossed beam arrangement used 
for multicharged ions at Giessen, and the inclined beams arrange- 
ment used at Harvard-Smithsonian are schematicized. Current ex- 
perimental insights on electron impact excitations of ions, on elec- 
tron impact ionization of highly charged ions, and on dielectronic 
recombination are given. 
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1383 (LA-UR—84-3209) Front tracking and two dimen- 
sional Riemann problems: a conference report. Glimm, J.; 
ee emer C.; McBryan, O.; Plohr, B.; Sharp, D.; Yaniv, 
os National Lab., NM (USA); New York 

Univ NY (USA). Courant Inst. ‘of Mathematical Sciences). 
1984. "Contract W-7405-ENG-36. 22p. (CONF-8405221—3). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85002209. 

From 2. Army conference on applied mathematics and com- 
tien Troy, NY, USA (22 May 1984). 

A substantial improvement in resolution has been achieved 
for the computation of jump discontinuities in gas dynamics using 
the method of front tracking. The essential feature of this method is 
that a lower dimensional grid is fitted to and follows the discontin- 
uous waves. At the intersection points of these discontinuities, two- 
dimensional Riemann problems occur. In this paper we study such 
two-dimensional Riemann problems from both numerical and theo- 
retical points of view. Specifically included is a numerical solution 
for the Mach reflection, a general classification scheme for two-di- 
mensional elementary waves, and a discussion of problems and con- 
jectures in this area. 


1384 (UCRL—90904) Flow and plasticity via nonequili- 
brium molecular dynamics. Hoover, W.G. (Lawrence Liver- 
more National Lab., CA (USA)). 11 Jun 1984. Contract W- 
7405-ENG-48. 23p. (CONF-8405247—3). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE85001011. 

From ISPRA EURATOM school on computer simulation in 
physical = metallurgy; Ispra, Italy (21 May 1984). 

The viscous flow of fluids and the plastic flow of solids, 
such as metals, are interesting from both the practical and the theo- 
retical points of view. Atomistic molecular dynamics simulations 
provide a way of visualizing and understanding these flows in a de- 
tailed microscopic way. Simulations are necessarily carried out at 
relatively high rates of strain. For this reason they are ideally suited 
to the study of nonlinear flow phenomena: normal stresses induced 
by shear deformation, stress rotation, and the coupling of stress 
with heat flow, for instance. The simulations require appropriate 
boundary conditions, forces, and equations of motion. Newtonian 
mechanics is relatively inefficient for this simulation task. A modifi- 
cation, Nonequilibrium Molecular Dynamics, has been developed to 
simulate nonequilibrium flows. By now, many high-strain-rate rheo- 
logical studies of flowing (viscous) fluids and (plastic) solids have 
been carried out. Here I describe the new methods used in the sim- 
ulations and some results obtained in this way. A three-body shear- 
flow exercise is appended to make these ideas more concrete. 
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1385 (CRN-HE—83-10) Physics in the 100-200 GeV 
C.M. energy region. Schaeffer, M. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). Oct 1983. 36p. 
NTIS (US _ Only), PC A03/MF AOl1. File Number 
DE8475202 

ae on experiments, techniques and theoretical motiva- 
tions in high energy physics around 1990. 


1386 (N—84-25444) High energy physics facilities. 
(Committee on Science and Technology (U.S. Congress. 
a Washington, DC). 1984. 659p. (GPO—30-261). 


Developments in high energy physics and the activities and 
plans for high energy physics research facilities are discussed. 


1387 


years. 
chrotron (DESY), Hamburg “ey F.R.)). Mar 1984. 
562p. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE84752135. 

PETRA (Positron-Electron Tandem Ring Accelerator) is lo- 
cated at DESY in Hamburg, Germany, and is the highest energy 
electron-positron storage ring in the world. This report gives a 
global review of the experimental investigations carried out at 
PETRA for the first five years of its operation beginning in 1978 
by the five Collaborations CELLO, JADE, MARK J, PLUTO and 
TASSO. The physics objectives in the original proposals have 
largely teen fullfilled. The emphasis of this review, based mainly 
on journal publications before July 15, 1983 (the fifth anniversary 
of the first successful storage of an electron beam at PETRA), is on 
the physics results, ranging over strong, electromagnetic and weak 
interactions. The topics covered include quark and gluon physics, 
inclusive particle production, electroweak interference, two-photon 
physics, and search for new particles. Although cited for compari- 
son, no attempt has been made for any systematic coverage of the 
corresponding results from PP of SLAC. 328 references. 


ae (DESY—84-031) Measurement of deep inelastic 

electron scattering of virtual photons. Berger, C.; ae A; 
Genzel, H.; weer Pielorz, J.; Raupach, F.; Wagner, 
W,; Klovning, A ; Lillestoel, E.; Bussey, oa. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Apr 1984. 24p. NTIS - Sales Only). PC ‘A02/MF 
A01. File Number DE84752266. 

Deep inelastic electron omen of virtual photons with an 
average invariant mass squared of -0.35 GeV? has been measured 
using photon-photon “double-tag” events taken with the PLUTO 
detector at PETRA. The data are expressed as a combination of 
the structure functions F, and Fsub(L) and are compared with ex- 
pectations from the quark parton model and QCD. 


Highland, V.L.; McFarlane, W.K. (Temple Univ., Philadel- 
phia, PA (USA). Dept. of Physics). Aug 1984. Contract 
AC02-76ER03539. 15p. (COO—3539-26). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85001481. 

The neutrino experiment at LAMPF (No. 764) has been set 
up and data taking has begun. A letter of intent on a larger experi- 
ment has been submitted. The Crystal Box work has preceeded, 
with runs on rare muon decays. The pion decay experiments are 
being prepared for. The antiproton work at CERN has ended the 
data-taking phase and preliminary results showed a significant 
narrow line in a pion spectrum, which would indicate a new anti p 
p state. A new data analysis computing facility has been set up. 
Several publications have been prepared, including a full article on 
the pion-beta decay experiment, a charge-exchange cross section 
result, an antiproton-proton paper and a rare muon decay result. 


1983, (Max-Planck-Institut fuer Physik und aaa 
Muenchen (Germany, F.R.). Werner-Heisenberg-Inst. fuer 


Physik). Dec 1983. 165p. (In German). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE85780021. 

This annual report contains short description of the work 
performed at the named institute together with a list of publications 
and speeches. The work concerns experiments at CERN and at the 
storage rings PETRA and CESR, theoretical work on unified field 
theories and supersymmetry, as well as developments of the 
ALEPH detector for the LEP storage ring. 
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1391 (INIS-mf—9148) Neutral-current x-distributions in 

= neutrino-nucleon scattering. Ranitzsch, K.H. (Hamburg 
Univ. (Germany, F.R.). Fachbereich Physik). 11 Aes 1983. 

178p. (In German). NTIS (US Sales Only), PC /MF 
01. File Number DE85780024. 

In this thesis the measurement of the x distribution of the 
structure functions for deep inelastic charged-current and neutral- 
current neutrino-nucleon interactions at the CERN 200 GeV 
narrow-band neutrino beam is described. 


ee (INIS-mf—9154) Study of the structure of the 
by deep inelastic neutrino and antineutrino 
aaa ca Pszola, B. (Dortmund Univ. (Germany, F.R.). 
Abt. Physik). 18 Mar 1983. 111p. (In German). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE85780025. 
In this thesis the hitherto unique counter experiment for the 
study of the scattering of neutrinos and antineutrinos on protons 
was presented. After completed data acquisition neutrino and antin- 
eutrino events in the energy range 20-320 are available which were 
identified by measurement of the vertex as interaction on the 
proton. The analysis of these events led to the following results: 1. 
From simultaneously registrated proton and iron events the ratio of 
the total cross sections for charged currents was determined. 2. By 
means of the measured total cross sections on the proton and on 
iron the double differential cross sections were determined in the 
energy range 40-160 GeV for 0.1 < y < 0.9 and 0. < x < 08. 3. 
From the ratio of the differential neutrino and antineutrino cross 
sections the ratio of the valence distributions at large x was deter- 
mined. 4. By extrapolation of the y distributions to y = 1 the quark 
momentum distribution and the antiquark momentum distribution 
was determined. 5. A common analysis of the differential neutrino- 
and antineutrino-proton cross sections and the cross section ratios 
for iron allows the separate determination of the valence distribu- 
tions. 


1393 (ITEF—145(1983)) Elementary particle physics: 
new experimental data are obtained during the last year. Tsu- 
kerman, I.S. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1983. 48p. (In Russian). NTIS 
(Us —. Only), PC A03/MF AOl. File Number 


The purpose-of the paper is to present new data in the field 
of nuclear physics and physics of elementary particles obtained in 
1982 in different laboratories of the world. The experiments are 
briefly described and the main results: by measuring vsub(e) and 
vsub(j) neutrino mass, by measuring lifetime of tau-lepton and its 
decays, D° and D*-mesons and F-meson (and its mass) during 
F+F+F+F- pair photoproduction, by search of neutrino oscilla- 
tions and masses of new heavy leptons, are presented. Searches for 
hyperon decays: >- —> na, Asub(s)sup(+) —> <sup(0)z*, 
Asub(s)sup(+) — e*X have been conducted. Asymmetry of elec- 
tron escape in the cecay =~ — nesup(-)vsub(e) is measured. W—ev 
decay is disclosed on colliding p anti p beams at the energy 
Vs=540 GeV. Test of Lorentz structure of lepton and hadron 
charged currents has been conducted by means of neutrino reac- 
tions vsub(j)esup(-) — psup(-)vsub(e), vsub(u)y as well as search 
of right (ud), (sc) currents in vsub(j)N reactions. 


1394 The annihilation of low-energy antiprotons in 
nuclei. DeVries, R.M.; DiGiacomo, N.J. (Physics Division 
Los Alamos Nat'l Lab., Los Alamos, NM 87545). pp 543- 
560 of Physics at Lear ‘with ee Cooled Antipro- 
tons. Vol. “TT. Gastaldi, U.; Klapisch, R. New York, NY, 
USA; Plenum Publishing Corp. (1984). 

This chapter discusses the effect of antiproton annihilation 
within nuclei from the perspective of realistic intranuclear cascade 
calculations (INC). Approximately 17,500 cascades for 175-MeV ~ p 

+ ™C, and 19,000 for ~p + ***U are calculated. Topics covered 
aclete energy deposition, penetrability, general characteristics, the 
character of large E /SUB dep/ annihilations, deviations from INC 
behavior and experimental aspects. Results indicate that a large 
amount of energy can be transferred to. the nucleus in a unique 
way. The calculations provide background for the antiproton-nucle- 
us experiment PS 187 at the Low-Energy Antiproton Ring 
(LEAR). It is demonstrated that a significant energy deposition for 
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a class of annihilations occurs relatively deep within the nucleus. 
Promising experimental observables and triggers are identified. 


Measurement of tensor polarization in pion-deuter- 
on elastic scattering. Freeman, W.S.; Geesaman, D.F.; Holt, 
R.J.; Specht, J.R.; Ungricht, E.; Zeidman, B. (Argonne Na- 
tional Lab., IL (USA)); Stephenson, E.J. (Indiana Univ., 
Bloomington (USA). Cyclotron Facility); Moses, J.D. (Los 
Alamos National Lab., NM (USA)); Farkhondeh, M.; Gilad, 
S. pp 177-178 of Few body problems in physics. Vol. 2. 
Contributed papers. Zeitnitz, B. (Karlsruhe Univ. (T.H.) 
(Germany, F.R.); Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.)). Amsterdam, Netherlands; 
North-Holland (1984). (CONF-830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 
Published in summary form only. 


1396 Polarization observables Dsub(NN), P and A for p 
vector p->p vector7tn at 800 MeV. ‘Bonner, B.E.; 
McNaughton, M.W.; Van Dyck, O.B. (Los Alamos Nation- 
al Lab., NM (USA)); Turpin, S.E. (Rice Univ., Houston, 
TX (USA)); Cremans, D.J.; Hollas, C.L.; Riley, P.J.; Rode- 
—— R.F. (Texas Univ., Austin (USA)); Aas, B.; Weston, 
G.S. (California Univ., Los Angeles (USA)). pp 183-184 of 

Few body problems in physics. Vol. 2. Contributed pa’ “om 
Zeitnitz, B. (Karlsruhe Univ. (T.H.) (Germany, F.R.); 
forschungszentrum Karlsruhe G.m.b.H. (Germany, FR)). 
a0) Netherlands; North-Holland (1984). (CONF- 
830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Published in summary form only. 


1397 First measurement of Ksub(NN) in the reaction p 
vector p->d vectorz* at 800 MeV. Turpin, S.E. (Rice Univ., 
Houston, TX (USA)); Bonner, B.E.; Van Dyck, O.B.; 
McNaughton, M.W. (Los Alamos National Lab., 
(USA)); Cremans, D.J.; Hollas, C.L.; McNaughton, K.H.; 
Riley, P.J.; Rodeb baugh, R.F.; Xu Shin-wu (Texas Univ., 
Austin (USA)). pp 189-190 of Few body problems in phys- 
ics. Vol. 2. Contributed papers. Zeitnitz, B. (Karlsruhe 
Univ. (T.H.) (Germany, F.R.); Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.)). Amsterdam, Nether- 
lands; North-Holland (1984). (CONF-830862—). 

From 10. international conference on few-body probiems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Published in summary form only. 
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REFER ALSO TO CITATION(S) 6452001390, 1493, 1512, 1513 


1398 (CNRS-CPT—83-PE-1477) Electroweak effects in 
N-N and antiN-N scattering. Buttimore, N.H.; Chiappetta, 
P.; Soffer, J. (Centre National de la Recherche Scientifique, 
13 - Marseille (France). Centre de Physique Theczique). 
1983. 4p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE84752021. 

Parity violation effects in nucleon-nucleon and antinucleon- 
nucleon scattering are examined in the context of Z and W vector 
boson exchange. These effects tend to be suppressed for elastic col- 
lisions when the current value of the weak mixing angle 
THETAsub(W) is employed. Particular attention is paid to the 
spin-asymmetry of proton-proton collisions arising from inelastic 
channels such as single and double A production. Though inelastic 
contributions to the spin-asymmetry are not suppressed by special 
values of thetasub(W) they nevertheless do not help to explain the 
large asymmetry seen at 6 GeV/c. Parity-violation in the antinu- 
cleon-nucleon reaction is examined near energies corresponding to 
the direct channel boson peak. Considerable enhancement occurs 
when the phase of the electroweak amplitude passes that of the 
largely imaginary hadronic amplitude. 
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1399 (CRN-HE—83-09) Model of the extended objects 
as an elementary particle. Umezawa, M. (Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires). 
1983. 39p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE84752028. 

A model of the quantum extended object is presented, which 
stands for a particle with half-integer spin. In this theory, the spinor 
field psi satisfies (Dalembertian+m7?)psi=0 only, when the interac- 
tion is ignored. With interaction however, a psi with <psi> + 
phi(x) behaves like Dirac’s particle with spin one half. The phi(x) 
expresses the inner structure of the particle. The degree of freedom 
for such an inner structure is the one alluded to for the first time by 
Schroedinger in connection to the intrinsic movement "zitterbewe- 
gung”. These appear further psi’s with additional intrinsic angular 
momenta, that is psi’s with various half-integer spins. If the interac- 
tion allows such a series of states, the present theory predicts the 
presence of the rotational spectrum for the mass and the spin. 


1400 (CRN-HE—83-11) Rotational bands in hadron 
spectra and hadrons as extended objects. Umezawa, M. 
(Strasbourg-1 Univ., 67 (France). Centre de Recherches Nu- 
cleaires). Nov 1983. 13p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84752017. 

In contrast to most prevalent ideas that the mass of the 
hadron rises linearly with spin, we have identified a few rotational 
bands in N and A mass spectra. Each of these bands consists of a 
series of states of alternating parity, and thus differs from those of 
nuclear spectroscopy. This may indicate that hadrons appear as 
non-perturbative solutions such as the extended object. 


1401 (DESY—84-027) Kenormalization of the 
electroweak standard model. Boehm, M.; Spiesberger, H.; 
Hollik, W. (Deutsches Elektronen-Synchrotron ESY), 
Hamburg (Germany, F.R.)). Mar 1984. 74p. NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE84752265. 

A renormalization scheme for the electroweak standard 
model is presented in which the electric charge and the masses of 
the gauge bosons, Higgs particle and fermions are used as physical 
parameters. The photon is treated such that quantum electrodynam- 
ics is contained in the usual form. Field renormalization respecting 
the gauge symmetry gives finite Green functions. The Ward identi- 
ties between the Green functions of the unphysical sector allow a 
renormalization that maintains the simple pole structure of the 
propagators. Explicit results for the renormalization self energies 
and vertex functions are given. They can be directly used as build- 
ing blocks for the evaluation of I-loop radiative corrections. 


1402 (ITEP—59(1983)) Electromagnetic form factor of 
deuteron in relativistic dynamics. Two-nucleon and six quark 
components. Grach, I.L.; Kondratyuk, L.A. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Shinsestnenetaes Fiziki). 
1983. 35p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE84703492. 

The relativistic light-front dynamics is applied tc the analysis 
of the electromagnetic form-factors of deuteron at large momentum 
transfer q. The restrictions imposed by the angular condition on the 
matrix elements of the current operator for compound system are 
discussed. It is shown that if the additive model for the good” cur- 
rent component jsub(+)=1/V2(jsub(o)+ sub(Z)) is used the viola- 
tions of the angular condition are not practically important when 
the structure function A(q?)) is calculated. Contrary the function 
B(q?) is very sensitive to the violations of angular conditicn and 
the description of B(q?) can be used as the criterion for the correct 
choice of the solution. It is shown that the relativistic two-nucleon 
component does not describe the function A(q?) at q?>1 (GeV/c)? 
if the dipole nucleon form-factors are used. The considerations 
based on the quark bag model lead to the parametrization A(q? 
vector) approximately q vector esup( q vector Rsub(B)) (Where 
Rsub(B) is the radius of the six quark bag) which describes A(q*) 
quite well at 1<=q?<=8 (GeV/c)? and is interpreted as the con- 
tribution of the six quark bag admixture in deuteron. 


64 PHYSICS. I. 
6452 Particle interactions And Properties - Theoretical 


1403 (JINR—E-2-83-553) QCD sum rule analysis of J/ 
psi — etasub(c)y decay. Beilin, V.A.; Radyushkin, A.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 10p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE84703495. 

On the basis of the QCD sum rule approach an analysis is 
performed of the radiative M1 transitions between charmonium 
states incl the non ive corrections O(< GG >). The 


calculated widths GITA(J/PSI — etasub(c)y) and GITA(PSI' > 
eta’sub(c)y) are close to their experimental values. Dependence of 
the results on the magnitude of the < GG > parameter is investi- 
gated. 


1404 (JINR—R-2-83-818) One-loop electroweak correc- 
tions to neutrino-electron elastic scattering. Bardin, D.Yu.; 
Dokuchaeva, V.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical a 1983. 7p. (in Rus- 
sian). NTIS (US wag Only), PC A02/MF AOI. File 
Number DE847034 
te SRE Ro 
trum with respect to electromagnetic energy deposition anti 
=Esub(vis)sup(e. m.)/Esub(v) for the elastic vsub(e)anti 
ee and vsub(u)(anti vsub(u))e scattering are calculated 
standard SU(2)sub(L)xU(1) theory. The quantity 
mantvpeete m.)=Esub(v)-E’sub(v) (where Esub(v) and E’sub(v) 
are initial and final neutrino energies in the lab. system) is equal, in 
good approximation, to the visible energy deposited in an electro- 
magnetic calorimeter commonly used for the identification of the 
elastic neutrino-electron scattering. It is shown that for Esub(v) < 
or approximately 1000 GeV the radiative correction delta(Esub(v, 
anti y)) is rather small (< or approximately 2%) and depends 
weakly on anti y in contrast with the usually considered correction 
in terms of the variable y=E’sub(e)/Esub(v) (where E’sub(e) is the 
final electron laboratory energy), delta(Esub(v, y)), that is rather 
large (up to 10%) and depends violently on y. It is shown also that 
for sin*thetaW =0.20+0.23 one-loop corrections to the cross sec- 
tion ratio R=osub(ve)/osub(anti ve) are negligible as compared 
both with current and proposed experimental errors. 


1405 (LAPP-TH—95) Multiplicity dependence of the 
transverse momentum distribution at the SPS collider energy 
and "a multi-string fragmentation model. Aurenche, P.; 
Bopp, F.W.; Ranft, J. (CERN, Geneva (Switzerland)). 
(Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique 
des Particules). Nov 1983. 1lp. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE84752002. 

We modify a previously developed multi-string model for 
particle production to include the primordial transverse momentum 
of the partons in the i hadrons. Rapidity spectra, correla- 
tions and multiplicity distributions are unsensitive to the modifica- 
tion. The average transverse momentum of secondaries is found to 
increase with multiplicity, as observed at the SPS collider. Howev- 
er a rather large parton transverse momentum (1.1 - 1.4 GeV) is 
required. 


1406 (LAPP-TH—96) Prompt photon production a 
perp etna gy see caig pg 2 yong 
Douiri, A.; Baier, R.; Fontannaz, M.; Schiff, D. (Grenoble-1 
Univ., 74 - Annecy ” France). Lab. de Physique des Parti- 
cules). Dec 1983. Dep. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84752004 

The results of the complete O(asub(s)sup(2)) calculation of 
hadroproduction of prompt photons at large Psub(T) are presented. 
Good agreement with ISR data is obtained. 


———_ Structure of charged-current inter- 

M. (Lawrence Berkeley Lab., CA 

(USA). _~ 1984. Contract AC03-76SF00098. 34p. 

CONF- 3406182—4). NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE85000390. 

From 11. international conference on neutrino physics and 
astrophysics; Nordkirchen bei Dortmund, F.R. Germany (11 Jun 
1984). 

P ee-deieiacnt eb tite Med eatin to ened. New 
lower bounds on absolute value of sin 6 and on sin B/sin © in the 
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Maiani representation follow from a maximum top quark mass of 50 
GeV. Recent data relevant to possible S, P, and T couplings are 
reviewed, and new results on muon decay parameters eta and 5 are 
presented. A new measurement of €P/sub p/5/rho by a different 
technique has confirmed the recently published stringent new limit. 
Constraints on a possible right-handed W and the effect of various 
assumptions concerning the associated right-handed neutrino are 
disucssed. 39 references. 


(LBL—18294) Luminosities for collisions of inter- 
mediate bosons and other partons. Dawson, S. (Lawrence 
y Lab., CA (USA)). Aug 1984. Contract AC03- 
 (CONF-8406198-8). NTIS, PC A02/MF 
AO}; 1; GPO . File Number DE85000388. 
From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 
Parton-parton luminosities (1/s) d£/d tau are presented for 
WW, WZ, ZZ, yW, yZ, yy, Wg, Wa, Zg, and Zq collisions. A 
comparison between the exact calculation and the calculation using 
our luminosities for Higgs boson production from WW fusion is 
also presented. 


1409 (LBL—18301) Simulating supersymmetry at the 
SSC. Barnett, R.M.; Haber, H.E. (California Univ., Santa 
Barbara (USA). Dept. of Physics; Lawrence Berkeley Lab., 
CA (USA); California Univ., Santa Cruz (USA). Dept of 
Physics; Stanford Linear Accelerator Center, CA (USA)). 
Aug 1984. Contract AMO3-76SF00010;A.C03- 
76SF00515;AC03-76SF00098. 5p. (CONF-8406198—10). 
PC A02/MF AOl; 1; GPO Dep. File Number 


From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Careful study of supersymmetric signatures at the SSC is re- 
quired in order to distinguish them from Standard Model physics 
backgrounds. To this end, we have created an efficient, accurate 
computer program which simulates supersymmetric particle pro- 
duction and decay (or other new particles). We have incorporated 
the full matrix elements, keeping track of the polarizations of all in- 
termediate states. (At this time hadronization of final-state partons 
is ignored). Using Monte Carlo i this program can gener- 
ate any desired final-state distribution or individual events for Lego 
plots. Examples of the results of our study of supersymmetry at 
SSC are provided. 


1410 Spin dependence in the inclusive NN->NN7 reac- 
tion. Silbar, R.R.; Dubach, J.; Sternheim, M.M.; Kloet, 
W.M. (Los Alamos National Lab., NM (USA); Massachu- 
setts Univ., Amherst (USA); Rutgers - the State Univ., New 
Brunswick, NJ (USA)). pp 157-158 of Few body problems 
in physics. Vol. 2. Contributed papers. Zeitnitz, B. (Karls- 
tuhe Univ. (T.H.) ee. F. R). y Ker Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.)). » Nether- 
lands; North-Holland (1984). (CONF-830862—). 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

First predictions for any unified unitary isobar model are 
given for the inclusive NN->NNz7 reaction. There is good agree- 
—— with recent asymmetry measurements for pp->np7* at 800 

eV. 
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1411 (ITTEP—75(1983)) About possible test of cp-non- 
conservation in neutrino oscillations. Martemyanov, B.V. 
I'zovaniyu Atomnoj Eh- 

Teoreticheskoj i 
Ehksperimental'‘noj Fiziki). 1983. Tp. NTIS ug Sales Only), 
PC A02/MF AO1. File Number DE847034' 

CP nonconserving effects in neutrino oo experiments 
are considered. A possible test of CP-nonconservation in high- 
energy accelerator neutrino oscillation experiments is discussed. 


(Gosudarstvennyj Komitet po 
nergii SSSR, Moscow 


1412 (NBI-HE—83-15) Analytic calculation of hadron 
spectrum by random walk approximation in lattice QCD. 
pay N.; Shigemoto, K. (Niels Bohr Inst., ——— 

en (Denmark)). May 1983. 37p. NTIS (US Sales Only), PC 
K03/MF A01. File Number DE84703497. 

The authors explain the detail of how to calculate the meson 
and baryon spectrum by random walk approximation analytically. 
The results are compared with experimental values and Monte- 
Carlo results. 


1413 Supersymmetry in nuclei. Iachello, F. (Kernfy- 
sisch Versneller Inst., Rijksuniversiteit Groningen). pp 285- 
304 of Unification of the fundamental particle interactions 
II. Vol. 15. Ellis, J.; Ferrara, S. New York, NY, USA; 
Plenum Publishing Corp. (1983). (CONF-8110291—). 

From Europhysics study conference; Erice, Italy (6 Oct 
1981). 

This study of experimental examples of supersymmetry 
found in the spectra of complex nuclei first reviews the ordinary 
symmetries of the interacting boson model, then reviews the possi- 
ble supersymmetries of the interacting boson-fermion model. The 
dynamical symmetries of the interacting boson model are deter- 
mined. Two ways in which the idea of dy ical sy tries can 
be extended to mixed systems of bosons and fermions are discussed. 
The first relys on the isomorphism of some Lie algebra and leads to 
“spinor” symmetries, while the second introduces explicitly graded 
(super) algebras and leads to true supersymmetries. Both the spinor 
and supersymmetries of the interacting boson-fermion model are re- 
viewed and classified. 
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1414 (BONN-HE—84-16) Supersymmetric gauge theo- 
ries in quantum mechanics. Rittenberg, V.; Yankielowicz, S. 
(Bonn Univ. (Germany, F.R.). Physikalisches Inst.). Jul 
1984. 44p. Bonn Univ. (Germany, F.R.). Physikalisches Inst. 

We give a general construction for supersymmetric U(1) 
gauge invariant Hamiltonians in quantum mechanics. For a given 
number of fermionic and bosonic degrees of freedom we show that 
for four supercharges the interactions is determined uniquely, and 
coincides with the dimensionally reduced N=1, d=3+1 supersym- 
metric electrodynamics. If we have two supercharges one gets 
models which cannot be obtained through dimensional reduction. 
For two special choices of a parameter one recovers the dimension- 
ally reduced d=1+1 Weyl supersymmetric and Majorana super- 
symmetric electrodynamics. 


1415 (CEA-CONF—7199) Recent developments in lat- 
tice gauge theories. Bander, M. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Jan 1984. 
8p. (CONF-8306136—6). NTIS (US Sales Only), PC A02/ 
F AO1. File Number DE84752001. 

From International symposium on quarks and nuclear struc- 
ture; Bad Honnef, F.R. Germany (13 Jun 1983). 

Since 1980 most of the work on QCD has involved Monte 
Carlo simulations of lattice gauge theories. In this report I will 
review these works, emphasizing the most recent and/or the most 
accurate ones. This talk will be divided into three parts. i) Results 
from theories with no dynamical quarks. These include a determi- 
nation of the string tension and the spectra of quarkless mesons 
(glueballs). ii) Inclusion of quarks in the quenched approximation. 
The topics discussed include chiral symmetry breaking, hadronic 
spectra and static properties of hadrons. iii) Caveats. Some of the 
studies on the validity of the quenched approximation and the prob- 
lems brought on by the practical restrictions on lattice sizes are pre- 
sented. This discussion will be restricted to color SU(3) and zero 
temperature. 
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1416 (DESY—84-030) On-shell improved lattice gauge 
theories. Luescher, M.; Weisz, P. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.)). Apr 
1984. 41p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE84752268. 

By means of a spectrum conserving transformation, we show 
that one of the 3 coefficients in Symanzik’s improved action can be 
chosen freely, if only spectral quantities (masses of stable particles, 
heavy quark potential etc.) are to be improved. In perturbation 
theory, the other 2 coefficients are however completely determined 
and their values are obtained to lowest order. 


1417 (INIS-mf—9126) Cauchy problem for the Yang- 
Mills equations. Ginibre, J. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de Physique Theorique et Hautes Energies); 
Velo, G. (Bologna Univ. (Italy). Ist. di Fisica; Istituto Na- 
zionale di Fisica Nucleare, Bologna (Italy)). (Bielefeld Univ. 
(Germany, F.R.). Zentrum fuer In iP Fors- 
chung). Feb 1984. 2lp. (CONF-8309269—1). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85780016. 
From Conference on mathematics and physics at ZIF ‘83; 
——a ges Germany (5 Sep 1983). 
discuss the Cauchy problem for the classical Yang-Mills 
perlite: abil coupled to the Klein-Gordon equation. 


1418 (INIS-mf—9129) Gauge quantum field theory of 
confined quarks and gluons, Voelkel, A.H. (Freie Univ. 
Berlin (Germany, F.R.). Inst. fuer Mathematik 3). (Deut- 
sches Krebsforschun: trum, Heidelberg (Germany, 
F.R.). Inst. fuer Meckonias. Aug 1983. 23p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85780023. 

A SU(3)-gauge quantum field theory with a quark triplet, an 
antiquark triplet and a self-conjugate gluon octet as basic fields is 
investigated. In virtue of a non trivial coupling between the repre- 
sentation of the translation group and the SU(3)-colour charge of 
the basic fields it is proved: (i) The basic quark, antiquark and 
gluon fields are confined. (ii) Every statevector of the physical Hil- 
bert space is a SU(3)-colour singlet state. (iii) Poincare invariance 
holds in the physical Hilbert space. 


1419 (ITEP—139(1983)) Improved scale parameter and 
Monte Carlo computations in SU(N) lattice gauge theories. 
Makeenko, Yu.M.; Polikarpov, M.I. (Gosudarstvennyj Ko- 
mitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental'noj Fiziki). 1983. 18p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84703481. 

It is assumed that scaling violation, observed for string ten- 
sion, delta, in SU(N) lattice gauge theory with Wilson action at N 
>3, is removed for the mixed fundamental-adjoint single-plaquette 
action at some negative adjoint coupling, Bsub(A). Deduced then is 
an improved scale parameter, Asub(L) for Wilson action using the 
approximate lattice universality (which becomes exact at large N). 
This Asub(L) is shown to describe the scaling violation seen in the 
SU(3) case. Asub(L)/Vdelta approximately 10~ that corresponds 
to Asub(mom) approximately 340 MeV is obtained. Other dimen- 
sionful quantities do not change drastically, say, the deconfinement 
temperature to be 240 MeV. 


1420 (NBI-HE—83-14) Possible step to surfaces at van- 
ishing bare coupling in quantum chromodynamics. Schlereth, 
H. (Niels Bohr Inst., Copenhagen (Denmark)). May 1983. 
llp. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE84703496. 

Starting from a kind of half-dualized nonabelian action it is 
shown that for gsub(bare) — 0 it reduces to QCD. Integrating out 
the variables in the reversed order leads to a dual form of QCD. 
This form contains a constraint which can be solved in terms of 
surfaces with quark boundaries. Due to the nonabelian structure 
these surfaces cannot be moved in space-time by singular gauge 
transformations as the Dirac surface. It is conjectured that they 
become fully dynamical by quantum effects. The nontrivial struc- 
ture of the dual theory at gsub(bare) — 0 is entirely due to it being 
nonabelian. The presence of the surfaces breaks self-duality at 
gsub(bare) — 0. A lattice version of the half-dualized action is 
briefly discussed. 
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1421 (NBI-HE—83-16) Reduced lattice gauge theory in 

two dimensions. Ambjoern, J.; Durhuus, B.; 7; Cuan P. 
(Niels Bohr Inst., Co en (Denmark)). Jun 1983, 9p. 
NTIS (US Sales Only), A02/MF AO1. File Number 
DE84703482. 

The authors show explicitly that the free energy in the 
Eguchi-Kawai model in two dimensions is equal to the free energy 
in (QCD(infinity)),. The same applies to the expectation values of a 
loop running an arbitrary number of times around a plaquette. A 
weak coupling calculation for the free energy is also presented, 
which turns out to be exact. 


1422 (NBI-HE—83-20) String variables i oat 
chromodynamics. Schlereth, H. (Niels Bohr Inst., Co 
gen (Denmark)). Jun 1983. 10p. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE84703498 

From 4. Adriatic meeting on particle physics; Dubrovnik 


(Yugoslavia) (1983). 

Quark it as a working hypothesis is used to intro- 
duce string variables into the partition function of QCD. At space- 
time points occupied by a string the (dual) gluon field gets eliminat- 
ed and is expressed by the color flux through the world sheet and a 
two-dimensional singlet field. At gsub(bare) — 0 the nontrivial 
structure of the theory comes entirely from its non-Abelian charac- 
ter. The problems with the strong coupling treatment are pointed 
out. 


1423 (UCRL—91618) Quasiparticle aggregation in the 
Fractional Quantum Hall Effect. Laughlin, R.B. (Lawrence 
Livermore National Lab., CA TCA CUSAN. Oct 1984. Contract 
W-7405-ENG-48. 14p. (CONF-840879—10). NTIS, PC 
A02/MF A01; GPO . File Number DE85001574. 

From 17. international conference on the physics of semicon- 
ductors; San Francisco, CA, USA (6 Aug 1984). 

les in the Fractional Quantum Hall Effect behave 

qualitatively like electrons confined to the lowest landau level, and 
can do everything electrons can do, including condense into second 
generation Fractional Quantum Hall ground states. I review in this 
paper the reasoning leading to variational wavefunctions for ground 
state and quasiparticles in the 1/3 effect. I then show how two-qua- 
siparticle eigenstates are uniquely determined from symmetry, and 
how this leads in a natural way to variational wavefunctions for 
composite states which have the correct densities (2/5, 2/7, ...). I 
show in the process that the boson, anyon and fermion representa- 
tions for the quasiparticles used by Haldane, Halperin, and me are 
all equivalent. I demonstrate a simple way to derive Halperin’s mul- 
tiple-valued quasiparticle wavefunction from the correct single- 
valued electron wavefunction. 


1424 R the effective potential for spontane- 
ously broken 4 field theory. F.; Freedman, B. 
(Los Alamos National Lab., NM). Nuclear Physics [Section] 
B; 239: No. 2, 459-476(9 Jul 1984). 

We determine the renormalized effective potential by stern 
for PHI‘ field theory when there is spontaneous symmetry break 
down. We show how to obtain an expression for V[PHI] which at 
the one-loop level is real and convex by summing over all the 
minima at finite volume of the classical action with euclidean la- 
grangian given by 1/2(deltasub(u)PHI)?-+ 1/4g(PHI?-a")?-jPHI. 
Our method of determining Z[j] cures the two diseases of the naive 
one-loop effective potential of being complex and non-convex. We 
give a new prescription for renormalization which is consistent 
with our calculational procedure. 


1425 Chiral anomalies, higher and differen- 
tial geometry. Zumino, B.; Wu, Y.S.; Zee, A. (Lawrence 
Berkeley Lab., CA). Nuclear Physics [Section] B; 239: No. 2, 
477-507(9 Jul 1984). 

We determine the abelian and non-abelian chiral anomalies in 
2n-dimensicnal spacetime by a differential geometric method which 
enables us to obtain the anomalies without having to calculate 
Feynman diagrams, as has been done by Frampton and Kephart. 
The advantage of this method is that the construction automatically 
satisfies the Wess-Zumino consistency condition, a condition which 
has direct physical interpretation. We hope that our analysis sheds 
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light on the mathematical structure associated with ciral anomalies. 

The mathematical analysis is self-contained and a brief review of 
dioential forms and other mathematical tools is included. 36 refer- 
ences. 


1426 Deconfinement phase transition at large N: a study 
of the hot twisted Eguchi-Kawai model. Das, S.R.; Kogut, 
J.B. (Fermi National Accelerator Lab., Batavia, IL). Physics 
Letters, [Section] B; 141: No. 1/2, 105- 110(21 Jun 1984). 

The deconfinement phase transition for SU(54) gauge theory 
is studied see twisted Eguchi-Kawai methods. Expectation values 
of the action, the Wilson line and the energy density are measured. 
We find evidence for deconfining phase transition and compare our 
data with the naive string picture. 


1427 Path-dependent Hamiltonian in the large-N limit. 
Bardakci, K. (California Univ., Berkeley). Nuclear Physics 
[Section] B; 238: No. 3, 621-637(18 Jun 1984). 

A path-dependent representation for the effective Hamilton- 
ian in the large-N limit of a gauge theory is given. It explicitly sat- 
isfies all of the field theoretical requirements except for the equa- 
tions of motion. The latter can be used to derive a consistency con- 
dition for the Wilson amplitudes. 


1428 Deconfining phase transition in the finite tempera- 
ture twisted Eguchi-Kawai model. Gocksch, A.; Neri, F.; 
Rossi, P. (Brookhaven National Lab., Upton, NY). Nuclear 
Physics [Section] B; 238: No. 3, 674-682(18 Jun 1984). 

We present the results obtained from a Monte Carlo study of 
a finite temperature twisted Eguchi-Kawai model as previously in- 
troduced by the authors. The deconfining temperature of the model 
is determined to be (206 +- 20) Asub(L). 
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1429 (INIS-mf—9155) Time dependent scattering theory 
characteristic 


for a class of simply pare ain ser se 
local — Muthuramalingam, P. (Bielefeld Univ. (Ger- 

many, F.R.). Zentrum fuer Interdisziplinaere Forschung). 
Mar ine 18p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE85780015. 

Using time dependent scattering theory (a) absence of singu- 
lar continuous spectrum (b) asymptotic completeness and (c) eigen- 
values can accumulate only at critical values of hsub(O) are proved 
for H = Hsub(O) + Wsub(S) (Q), Hsub(O) = hsub(O)(P) where i) 
Wsub(S) is a short range potential with some local singularity and 
ii) hsub(O) is a real valued simply characteristic polynomial with 
[O]feta: hsub(O)(xi + teta) = hsub(O)(xi) for all xi and real t]. 
Hsub(O) is precisely the class for which a stationary theory is de- 
veloped in “The Analysis of Linear Partial Differential Operators - 
II” by Hoermander. 
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1430 (DOE/ER/05861—5) Electron and pion interac- 
tions with nuclei. Progress report, August 1, 1983-August 1, 
1984. McCarthy, J.S. (Virginia Univ., Charlottesville 
(USA)). 1984. Contnet AS05-78ER05861. Sip. NTIS, PC 
A04/MF A01; 1; GPO Dep. File Number DE85000004. 

The experimental program has been based upon the selective 
use of electron and pion probes to investigate fundamental aspects 
of nuclear structure. The experiments on electron accelerators span 
the region from low energy (<100 MeV) high resolution work to 
the region of electron energy where the fundamental description of 
the nucleus must be changed. The emphasis in the electron experi- 
ments is to understand the basic N-N force, in particular the short 
range behavior of this force and its effect on nuclear properties. 
The pion reactions have concentrated on the few body system in an 
attempt to understand the basic pion-nucleon dynamics. 
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1431 (IKF—42) IKF - annual report 1982. Schmidt- 
Boecking, H.; Steuer, E. (Frankfurt Univ. nem F.R.). 
Inst. fuer Kernphysik). 1982. 188p. (In German). NTI 
Sales Only), PC A05/MF A011. File Number DE84752114. 
This annual report contains extended abstracts about the 
work performed in the named institute during 1982 together with a 
list of publications. The work concerns-nuclear structure and nucle- 
ar reactions, high-energetic heavy ion physics, heavy ion-atom col- 
lisions, nuclear solid-state physics, solid-state particle detectors, the 
application of nuclear methods and mass spectroscopy, ion source 
development, instrumental development and data processing, inter- 
disciplinary cooperation, as well as the Van de Graaf accelerator 
facilities. 


1432 (INIS-BR—143) Annual Report 1981-1982, Low 
energy nuclear physics - Experiment and Theory. Porto, V. 
(ed.). (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1982. 164p. 
NTIS (US Sales Only), PC A08/MF A0Ol. File Number 
DE85780026. 

This Annual Report is a resume of the experimental and the- 
oretical nuclear physics research which is especially concerned 
with the Pelletron Accelerator of the Physical Institute of Sao 
Paulo University, Brazil. 


1433 (NEANDC(J)—92/U) Theoretical calculation of 
decay data of short-lived nuclides for JNDC FP decay data 
file. Yoshida, Tadashi. (Japan Atomic Energy Research 
Inst.. Tokyo). Aug 1983. 56p. (JAERI-M—83-127; 
INDC(JAP)—79/L). NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE84900536. 

It is one of unique features of the JNDC FP Decay Data 
File that theoretical values of E-bar sub(8) and E-bar sub(y), aver- 
age beta- and gamma-ray energies, are fully adopted for short-lived 
nuclides. Here, details of the theoretical estimation method of E-bar 
sub(8) and E-bar sub(y) based on ‘gross theory’ of beta-decay are 
described and the numerical tables of the estimated decay data for 
short-lived nuclides are presented. Further, discussion is made for 
justification of adoption of the theoretical values instead of values 
derived from decay schemes from the viewpoint of the energy pro- 
file of the beta-strength function. 


1434 (NEANDC(J)—93/AU) Japanese list of —~— 
for nuclear data. Igarasi, Sin-iti. Japan Atomic Ener 
search Inst., Tokyo). Sep 1983. 48p. (GAERI-M— re 
INDC(JAP)—80/G). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE84900059. 

Requests for nuclear data in 1982 are presented. They are 62 
for fission reactor, 45 for fusion reactor, 14 for safeguards, and 2 
for others. These will be registered in WRENDA (83/84sup(+-)). 
This report contains these 123 requests, and also 59 requests which 
should be withdrawn from the previous WRENDA list. These 
withdrawn requests are 13 for fission reactor, 19 for fusion reactor 
and 27 for safeguards. 


1435 (NP—4901867) Indiana University Cyclotron Fa- 
cility. Scientific and technical report, January 1, 1982-Decem- 
ber 31, 1982. Jones, W.P.; Bacher, A.D.; Stephenson, E.J.; 
Freeman, R.G. (comps.). (Indiana Univ. Cyclotron Facility, 
Bloomington (USA)). 1982. 261p. Indiana Univ. Cyclotron 
Facility, 2401 Milo B. Sampson Lane, Bloomington, IN 
47405. File Number T184901867. 

The operation, accelerator facilities, and operation of the In- 
diana University Cyclotron Facility are described. The research 
program is described under the following main headings: elastic and 
inelastic proton scattering, charge-exchange reactions; knockout re- 
actions, pion production, few nucleon systems, light ion scattering 
and reactions, transfer reactions, radiative capture, reactions to con- 
tinuum final states, decay and fission of excited states, and develop- 
ment of polarimeters and detectors. Publications, papers, talks, 
theses, seminars, and personnel are listed. (WHK) 
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(CEA-CONF—7175) Strong channel coupling 
method for cross-section calculations. Raynal, J. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jan 1984. 30p. (CONF-840109—1). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE84752000. 

From Workshop on nuclear model computer codes; Trieste, 


Italy (16 Jan nee. 

The code ECIS has been developed to study polarization ef- 
fects in inelastic proton scattering around 20 MeV. It takes into ac- 
count spin orbit deformation which has large effects on the inelastic 
analyzing power. Such experimental data have been measured re- 
cently for neutrons but are less precise and more difficult to get 
than those for charged particles. This code is also used for heavy 
ion scattering and includes a special method to deal with long 
range contributions of the Coulomb interaction. It has been ex- 
tended to deal with many kinds of coupled channel problems and 
its last version is ECIS 79. The code uses an iteration procedure 
which will be described in details because it is not secure. The con- 
vergence of results can be obtained with Pade approximants but 
there is some numerical limit which must be understood. This iter- 
ation procedure is necessary with spin-orbit deformation. We shall 
give some information on the integration methods in order to show 
how to check the precision of the results and on automatic search 
methods on the parameters. 


1437 (INIS-BR—143, pp 30-32) Search for appropriate 
nuclear probes for measurements based on hyperfine interac- 
tions. Hrynkiewicz, A. (Institute of Nuclear Physics, 
Krakow (Poland)); Rao, M.N.; Ribas, R.V.; Seale, W.A.; 
Cybulska, E.W.; Acquadro, J.C. (Sao Paulo Univ. “Brazil 
Inst. de Fisica); Wylie, W.R. (Centro Tecnico Aeroespacial, 
Sao Jose dos Campos (Brazil). Inst. de Estudos Avancados). 
1982. NTIS (US Sales Only), PC A08/MF AOl. File 
Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1438 (INIS-mf—9077, pp 149-164) Prospects in coinci- 
dence experiments. Laget, J.M. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
— Nucleaire a Haute Energie). 1984. NTIS (US Sales 

Only), PC A10/MF AOl. File Number 1185780022. 
(CONF-8311195—). 

From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands 7 4 Nov 1983). 

The sensitivity of virtual photons to the local variations of 
the charge and magnetization densities is exploited to study the 
short-range part of the nucleon-nucleon interaction inside the nucle- 
us. The possibility of varying energy, squared mass and longitudinal 
polarization of the photons independently enables us to disentangle 
the mechanisms related to the internal structure of the nucleon (e.g. 
quark interchange) and the contribution due to meson exchange. 
Coincidence experiments of the type (e,e’N) and (e,e’NN) are per- 
formed to suppress the meson contribution to the longitudinal part 
of the quasi-elastic peak. Four typical examples of coincidence ex- 
periments induced by virtual photons are discussed: experiments (1) 
on the spectroscopic structure of the quasi-elastic peak and the 
problem of deep lying hole states; (2) on the structure of the con- 
tinuum; (3) on the low energy side of the quasi-elastic peak; and 
finally a three-arm coincidence experiment. 


1439 (INIS-mf—9077, pp 1-25) Progress in the study of 
proton hole states with high-resolution (e,e’p) experiments. 
Witt Huberts, P.K.A. de (Nationaal Inst. voor Kernfysica 
en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie K). 1984. NTIS (US Sales Only), PC A10/ 
MF AO1. File Number T185780022. (CONF-8311195—). 

From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

In the proton knockout reaction (e,e’p), the weak coupling 
of the electromagnetic probe to nuclear matter makes the nucleus 
transparent for photons. Photons may therefore be absorbed in the 
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nuclear interior, creating a deep-hole state in the process unham- 
pered by two-step processes of the incoming projectile. Recently, a 
major step forward in instrumentation has been made with two 
high-resolution spectrometers of NIKHEF-K. In the present paper, 
the author discusses some of the new vistas opened up by the great- 
ly improved sensitivity of the apparatus. The experimental method 
is outlined and some essentials of the reaction mechanism and of 
the data analysis are described. Various observations and 

nary results of the (e,e’p) reaction for a series of nuclei (*He, 2¢, 
51V, and Zr) are presented. 


1440 (ISN—83-57) Experimental set-up for direct meas- 
urements of heavy ion reaction cross sections. Perrin, .; Cher- 
kaoui, R.; Cole, A.J.; Gamp, A.; Kox, S.; Lon ae N,; 
Menet, J.; Viano, J. B. (Grenoble-1 Univ., 38 (France). Inst. 

des Sciences Nucleaires). Oct 1983. 23p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE84752006. 

We describe an experimental set-up for measuring heavy-ion 
reaction cross sections with the transmission method. The experi- 
ment is operational in the energy range between 10 and 400 MeV/ 
N. 
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1441 (INIS-mf—9077, pp 114-133) High-momentum 
components in *He(e,e’) and (e,e’p). Sick, I. (Basel Univ. 
(Switzerland). Inst. fuer Physik). 1984. NTIS (US Sales 
Only), PC A10/MF AOl. File Number 1185780022. 
(CONF-8311195—). 

From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

In this talk, the author discusses the properties of the *He 
spectral function S(K,E) at large momentum K and large separation 
energy E. He deals in particular with the question how to measure 
S, and how to understand the physics connected to it. As experi- 
mental input he uses (e,e’) data. He starts by discussing how to un- 
derstand (e,e’) in terms of properties of S(K,E). For this purpose, 
an extensive discussion of the scaling function F(y) is needed. 
When once it is found out how to exploit inclusive scattering, he 
comes back to exclusive reactions and discusses the relative merits 
of (e,e’p) and (e,e’) in order to investigate how these tools can best 
complement each other. Some conclusions on the properties of 
S(K,E) at large K and E, together with some suggestions for future 
activities follows. 


eet 2 pp 165-177) (p,2p) and (e,e’p) on 
aH and *He. Epstein, M.B. (California State Univ., Los An- 
geles (USA). t. of Physics). 1984. NTIS (US Sales 
Only), PC Al10/MF AOl. File Number 1185780022. 
(CONF-8311195—). 

From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

In this paper the author discusses results of (e,e’p) and (p,2p) 
reactions on *He, ‘He and 7H at intermediate energies. First, the 
advantages of studying both knock-out reactions at *He are pointed 
out. Their spectral functions obtained using the PWIA are mutually 
compared and also compared with existing theoretical calculations. 
Then the physical situation with regard to *He is described. Mo- 
mentum distributions of both reactions are compared. Some re- 
marks on the reliability of the DWIA are made. Finally, the knock- 
out reactions at 7H are discussed. The electron reactions show 
good agreement with theoretical calculations, but the proton reac- 
tions do not. Some origins of these deviations are suggested (e.g. 
delta-excitation). 


1443 a ae pp 180-198) *He(e,e’xr*)*H: 


planned experiments. gstrom, J.C. (Regina Univ., Sas- 
katchewan (Canada)). 1984. NTIS (US Sales Only), PC 
A10/MF AO1. File Number T185780022. (CONF-8311195— 


From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 
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The subject of this talk concerns the eiectroproduction of 
positive pions from *He with coincident detection of the pion and 
scattered electron. The author proposes three experiments that 
appear to be feasible for the NIKHEF facility and estimate their 
counting rates. First, a few theoretical concepts are outlined which 
will guide the choice of kinematics in the electroproduction experi- 
ments. Then previous photoproduction work on *He is reviewed. 
This is followed by a discussion of the three electroproduction ex- 
periments. Finally, the expected backgrounds from a few compet- 
ing processes is summarized and the pion survival rate is estimated. 


(INIS-mf—9152) Measurement of the vector ana- 
elastic 


presumed ‘on resonances. Meyer, M. (Erlang 
en-Nuernberg Univ., Erlangen (Germany, F.R.). Naturwis- 
senschaftliche Fakultaet 1 - Mathematik und Physik). 15 Jul 
1983. 94p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE85780027. 

At the Swiss Institute for Nuclear Research angular distribu- 
tions and analyzing power of the elastic pion-deuteron i 
was measured. Then pion energies amount to 142, 219, 256, 275, 
294, and 325 MeV. The alignment for deuteron spins resulted by 
the method of the dynamic nuclear polarization. The measurements 
were performed in two independent experiments. In the first experi- 
ment the scattered pions were detected by a magnetic spectrometer. 
The second experiment used the time-of-flight difference between 
elastically scattered pions and the corresponding recoil deuterons 
for the identification of an elastic wd scattering event. The angular 
distributions of the elastic vector analysing power exhibit a charac- 
teristic energy slope. From 256 MeV a minimum in the forward an- 
gular range is present which becomes with increasing energy ever 
more negative. Calculation in the three-body formalism cannot de- 
scribe this slope from 256 MeV. A procedure which mixes to this 
theory a ‘D2 and 'G, dibaryon resonance yields qualitatively good 
descriptions of the data. In order to establish resonance effects inde- 
pendently of models the available experimental data were subjected 
to a scattering phase analysis. The adjustment of small (orbital an- 
gular momenta L ‘<< 3) Faddeer amplitudes sufficed for the descrip- 
tion of the data. Thereby all partial waves with L < 3 showed a 
resonance-like behaviour at a total energy Vs = 2.19 GeV. This is 
an indication that a NA phenomenon is responsible for the slope of 
the angular distribution of the vector analysing power. No indica- 
tions are shown to specific resonances, especially a 'G, resonance. 


1445 (LA—10171-T) Measurement of the Wolfenstein 
parameters for proton-proton and proton-neutron scattering at 
500 MeV. Marshall, J.A. (Los Alamos National Lab., NM 
(USA)). Jul 1984. Contract W-7405-ENG-36. 124p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE85001403. 

Using liquid hydrogen and liquid deuterium targets respec- 
tively, forward angle (ten degrees to sixty degrees in the center of 
Mass) free proton-proton and quasielastic proton-proton and 
proton-neutron triple scattering data at 500 MeV have been ob- 
tained using the high resolution spectrometer at the Los Alamos 
Meson Physics Facility. The data are in reasonable agreement with 
recent predictions from phase shift analyses, indicating that the 
proton-nucleon scattering amplitudes are fairly well determined at 
500 MeV. 32 references. 
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1446 (ANL/NDM-—87) Cross-section measurement for 
the ’Li(a,n't)*He reaction at 14.74 MeV. Smith, D.L.; Mead- 
ows, J.W.; Bretscher, M.M.; Cox, S.A. (Argonne National 
Lab., IL (USA)). Sep 1984. Contract W-31-109-ENG-38. 
67p. NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE85000293. 

The cross section for the 7Li(n,n't)*He reaction is measured 
at an average neutron energy of 14.74 MeV, with a resolution of 
0.324 MeV, relative to the **U neutron-fission cross section. Triti- 
um activities for the irradiated lithium-metal samples (enriched to 
99.95% in *Li) are deduced using a liquid-scintillation counting 
method which relies upon the tritiated-water standard from the US 
National Bureau of Standards. The measured cross section ratio of 
TLi(n,n't)*He to *U neutron fission is 0.2523 (+- 2.2%). The de- 
rived *Li(n,n't)*He reaction cross section is 0.301 (+- 5.3%) barn, 
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based on the ENDF/B-V value of 1.193 (+- 4.8%) barn for the 
2381) neutron-fission cross section. 59 references. 


1447 (CRN-PN—84-04) Fusion cross sections of the 
122C+16Q at E(?*O) up to 150 MeV. Beck, C.; Haas, F.; 
Freeman, R.M.; Heusch, B.; Coffin, J.P.; Guillaume, G.; 
Rami, F.; Wagner, P. (Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires). 1984. 13p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84752025. 

The evaporation residue yields have been measured for the 
12C + 180 reaction at five bombarding energies between 62 and 
150 MeV. The important contributions of the fusion channels corre- 
sponding to 3a and 4a emission result in a total fusion cross section 
which saturates at higher energies and higher absolute value than 
previously reported. All observations are in favour of a complete 
fusion mechanism up to E(1O)= 150 MeV. 


1448 (GSI—84-22(Prepr.)) Co-operative mechanism of 
subthreshold pion production. Shyam, R.; Knoll, J. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.)). Apr 1984. 39p. NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE84752130. 

We present a statistical model to study the pion production 
at subthreshold beam energies (< 290 MeV/A). This model in- 
volves the co-operative action of several of the target and projec- 
tile nucleons in the pion production process. We also consider the 
formation of the fragments in the final channel along side the pro- 
duced pion. Calculations performed within the model provide a 
good overall description of the experimental data over a wide 
range of beam energies and masses of the participating nuclei. Frag- 
ment formation in the final channel is seen to be vital to understand 
the experimental data. 30 references, 10 figures. 


1449 (INIS-BR—143, pp 97) Study of the A=18 
system in a three-body model. Ueta, K.; Miyake, H.; Mizu- 
kami, A. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1982. 
NTIS (US Sales Only), PC A08/MF A0Ol. File Number 
1185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1450 (INIS-BR—143, pp 97) Deuteron-induced reac- 
tions on '*O. Ueta, K. (Sao Paulo Univ. (Brazil). Inst. de 
Fisica). 1982. NTIS (US Sales Only), PC A08/MF AO1. 
File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1451 (INIS-BR—143, pp 110) Use of the doorway ex- 
pansion method for coupled-channels problems. Hussein, M.S. 
(Sao Paulo Univ. (Brazil). Inst. de Fisica); Moniz, E.J. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 1982. 
NTIS (US Sales Only), PC A08/MF A0Ol. File Number 
1185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1452 (INIS-BR—143, pp 3-12) 1*C(d,n)'*N reaction be- 
tween E sub(d) = 7.0 and 13.0 MeV. Schelin, H.R.; Wylie, 
W.R. (Centro Tecnico Aeroespacial, Sao Jose dos Campos 
(Brazil). Inst. de Estudos Avancados); Pessoa, E.F.; Cy- 
bulska, E.W.; Nakayama, K.; Fagundes, L.M.F. (Sao Paulo 
Univ. (Brazil). Inst. de Fisica); Douglas, R.A. (Universidade 
Estadual de Campinas (Brazil). Inst. de Fisica). 1982. NTIS 
(US Sales Only), PC A08/MF AOi. File Number 
1185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 

The reactions C(d,no)"*N and 'C(d,m)'*N (E sub(x) = 
2.365 MeV) were selected to study the (d,n) stripping process in p- 
shell nuclei where it is known that compound nucleus formation 
persists up to rather high incident energies. The measurements con- 
sist of three angular distributions at E sub(d) = 7.0, 9.1 and 13.0 
MeV plus an excitation curve at theta sub(lab) = 25° between E 
sub(d) = 10.6 and 13.0 MeV. 
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(INIS-BR—143, pp 13- <! view 11) a 
sup(10, 11) C reactions. Schelin, H.R.; 
Junior, J.L. (Centro Tecnico hanugud Sao Jose én 
Campos (Brazil). Inst. de Estudos Avancados); Pessoa, E.F. 
(Sao Paulo Univ. (Brazil). Inst. de Fisica); Douglas, R.A. 
(Universidade Estadual de Campinas (Brazil). Inst. de 
Fisica). 1982. NTIS (US Sales Only), PC A08/MF AOI. 
File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 

In order to corroborate Lane model calculations and polar- 
ization data from other laboratories, measurements of neutron cross 
section from the proton bombardment of sup(10,11) B are done. 
Time-of-flight techniques are used to obtain the spectra. 


1454 (INIS-BR—143, OP 17-23) Analysis of the 
TLi(p,p’)" Li* and the "Li(p,no)’Be* cross sections. Cybulska, 
E.W.; Pessoa, E.F. (Sao Paulo Univ. (Brazil). Inst. de 
Fisica); Douglas, R.A. (Universidade Estadual de Campinas 
(Brazil). Inst. de Fisica); Galonsky, A. (Michi State 
Univ., East Lansing (USA)). 1982. NTIS (US Sales Only), 
PC A08/MF AO1. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 

Differential cross sections for the inelastic scattering of 12.0 
MeV protons from a "Li target (I=3/2-, T=1/2) to the (1/27, 1/ 
2) E sub(x) = 0.478 MeV and the (7/27, 1/2) E sub(x) = 4.63 
MeV levels in *Li and the charge exchange scattering of 12.8 MeV 
protons to the (7/27, 1/2) E sub(x) = 4.55 MeV level in 7Be are 
calculated. 


1455 (INIS-BR—143, pp 72-75) Study of particle emis- 
sion from light-heavy ion fusion reactions. Carlin Filho, N.; 
Coimbra, M.M.; Porto, V. de J.G.; Szanto, E.M.; Acquadro, 
J.C.; Pessoa, E.F.; Toledo, A.S. de; Liguori Neto, R. (Sao 
Paulo Univ. (Brazil). Inst. de Fisica). 1982. NTIS (US Sales 
Only), PC A08/MF AO1. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1456 (INIS-mf—9077, pp 199-205) Determination of 
structure functions in (e,e’p) reactions. Boffi, S.; Giusti, C. 
(Pavia Univ. (Italy). Dipartimento di Fisica Nucleare e 
Teorica); Pacati, F.D. (Istituto Nazionale di Fisica Nu- 
cleare, Pavia (Italy)). 1984. NTIS (US Sales Only), PC 
on A01. File Number T185780022. (CONF-8311195— 


From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

In this paper, the authors compare momentum distribution 
data of the 1s hole in '*O with theoretical results. The predicted 
spectral strength of the resonance in the ‘Of(e,e'p)'®=N knock-out 
reaction is not covered. The missing strength overlaps presumably 
other resonances in the continuum. This discrepancy may be as- 
cribed to a sensitivity of the cross section to meson exchange con- 
tributions or isobar configurations. The authors suggest experiments 
that reveal more information by achieving a separation of the struc- 
ture functions. By testing <he sensitivity of a structure function, 
modifications of the spin current due to meson exchanges can be 
traced. 


1457 (INIS-mf—9151) Coincident measurement of the 
reaction of **O(zrsup(+-),7sup(+-)'p) at 240 MeV. Stam- 
minger, R. (Erlangen-Nuernberg Univ., Erlangen (Germa- 
ny, F.R.). Naturwissenschaftliche Fakultaet 1 - Mathematik 
und Physik). 15 Jul 1983. 140p. (In German). NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE85780028. 

In a coincidence measurement the reactions 0-16(2*,m* 'p) 
and 0-16(7r-,74p) were studied at an incident energy of the pions of 
240 MeV. The scattered pion and the outknocked proton were 
thereby detected over a large angular and energy range, and the 
shell state of the interacting proton in 0-16 before the reaction was 
determined. With this it is possible to identify the direct quasi-free 
reaction of the pion and to study its behaviour. The experimental 
arrangement necessary for this as well as the main topics of the 
data analysis are described, and the results are presented and dis- 
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cussed in the form of differential cross sections. The experiments 
were performed at the Swiss Institute for Nuclear Research and 
used the SUSI spectrometer for the detection of the pions and 
large-area scintillator telescopes for the spectroscopy of the outk- 
nocked protons. A comparison of the differential cross sections for 
a* with theoretical calculations in the DWIA formalism shows for 
the quasi-free reaction contributions of the same qualitative behav- 
iour. For the ratio of 7* to m~ induced reactions large differences 
to the free mp scattering result. They are qualitatively described by 
calculations in the A-hole formalism by means of an isospin depend- 
ent A-nucleus interaction and permit with this a first determination 
of the single isospin component of the interaction. 
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1458 (INIS-BR—143, pp 61-69) Angular correlation 
method for assigning the spins of nuclear states at high exci- 
tation energy. Cardoso Junior, J.L. (Centro Tecnico Aeroe- 
spacial, Sao Jose dos Campos (Brazil). Inst. de Estudos 
Avancados); Carlin Filho, N.; Coimbra, M.M.; Pessoa, E.F.; 
Szanto, E.M.; Toledo, A.S. ‘de (Sao Paulo Univ. (Brazil). 
Inst. de Fisica); Silveira, E.F. da Dgrageoe Univ. Catolica 
do Rio de Janeiro (Brazil). . de Fisica). 1982. NTIS 
(US Sales Only), PC A08 AOl. File Number 
T1I85780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and 5 

Considerable efforts, which involve sophisticated experimen- 
tal arrangements to obtain uncontested spin assignments for highly 
excited states, are made to determine the Yrast states for s-d shell 
nuclei in order to study their rotational structure. Recent observa- 
tions have shown that some of these nuclei namely, ?°Ne, 7*Ne and 
**Mg have manifested drastic changes in the Yrast line known as 
backbending. 


1459 (INIS-BR—143, pp 76-81) Multistep nature of 
heavy-ion fusion reactions. Civitarese, E.O. (La Plata Univ. 
Nacional (Argentina). Dept. de Fisica); Carlson, B.V.; Hus- 
sein, M.S.; Toledo, A.S. de (Sao Paulo Univ. (Brazil). Inst. 
de Fisica). 1982. NTIS (US Sales Only), PC A08/MF AOl. 
File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1460 (INIS-BR—143, pp 33) Mean life of the 658 KeV 
(O*, T=1) level in 2*Na. Neyer, B.T.; Dunham, J.S.; Hanna, 
S.S.; Westervelt, R.T. (Stanford Univ., CA (USA)): Avida, 
R. (Israel Atomic Energy Commission, Beersheba. Nuclear 
Research Center-Negev); Seale, W.A. (Sao Paulo Univ. 
(Brazil). Inst. de Fisica); Berkowitz, E.H. (Varian Associ- 
ates, Palo Alto, CA (USA)). 1982. NTIS (US Sales Only), 
PC A08/MF AO1. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1461 (INIS-BR—143, pp 43-47) Effect of a-transfer re- 
action on the elastic scattering of 1*C + **Mg. aK? 
Filho, R.; Lepine-Szily, A.; Villari, A.C.C.; Mittig, W.; 
Porto, V. de J.G.; Acq uadro, C.V. (Sao Paulo Univ. 
(Brazil). Inst. de Fisica). 1982. NTIS (US Sales Only), PC 
A08/MF AO1. File Number TI85780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 

distributions of elastic scattering *Mg('*C, 

12C)**Mg and of the *Mg(!2C, 1*O)°Ne ground state transfer re- 
action are measured at 40 MeV incident energy, respectively in the 
20° < = theta sub(cm) < = 115° and 20° < = theta sub(cm) < 
= 60° angular regions. 


1462 (INIS-BR—143, pp 48) Effect of a-pickup and a- 
stripping reactions on the elastic scattering of **Si + ‘*O at 
E sub(cm) = 31.6 MeV. Py 7 A. emma Filho, 
O.; Lichtenthaler Filho, R.; Rotberg, V. H; Villari, A.C.C. 
(Sao Paulo Univ. (Brazil). Inst. de isica). 1982. NTIS (US 
Sales Only), PC A08/MF AO1. File Number T185780026. 





65 PHYSICS. Il. 
6514 Nuclear Properties And Reactions, A= 20-38 


In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


(INIS-BR—143, pp 49-55) Contribution to the 
study of the elastic scattering of °C + **Si. Villari, A.C.C.; 
Lepine-Szily, A.; Lichtenthaler Filho, R.; Portezan Filho, 
O. (Sao Paulo Univ. (Brazil). Inst. de Fisica); Appoloni, 
C.R. (Universidade Estadual de Londrina (Brazil)). 1982. 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
TI85780026. 
In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 
Angular distributions of "C + Si elastic scattering are 
measured over a range of bombarding energies 19 MeV < = E 
sub(lab) < = 25 MeV at angles 20° < = theta sub(cm) < = 165° 


1464 (INIS-BR—143, PP. 70-71) Total fusion cross sec- 
tions for ‘*N + ?7Al, 7°Si and ?°Si systems. Crema, E.; Ac- 
guadro, J.C.; Liguori Neto, R.; Pereira, D.; Tessarotto, 
. : Sala, O.; Carlin Filho, 'N: Coimbra, M.M. (Sao 
Paulo Univ. (Brazil). Inst. de Fisica). 1982. NTIS (US Sales 

Only), PC A08/MF A01. File Number T1I85780026. 
In Annual Report 1981-1982. Low energy nuclear physics - 


Experiment and Theory. 


1465 (INIS-BR—143, pp 75-76) High spin spectroscopy 
in sup(25,26) Mg. Coimbra, M.M.; Carlin Filho, N.; Pala- 
cios, H.T.; Szanto, E.M.; Toledo, A.S. de (Sao Paulo Univ. 
(Brazil). Inst. de Fisica); Cormier, T.M. (Rochester Univ., 

(USA)); Rosmer, G. (Heidelberg Univ. (Germany, 
F.R.)). 1982. NTIS (US Sales Only), PC A08/MF AO1. File 
Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 


Experiment and Theory. 


1466 (INIS-BR—143, pp 78-81) *Mg Yrast 


sequence 

up to 30 MeV excitation. Toledo, A.S. de; Coimbra, M.M.; 
Carlin Filho, N. (Sao Paulo Univ. (Brazil). Inst. de Fisica); 
Cormier, T.M. (Rochester Univ., NY (USA). Nuclear 
Structure Research Lab.). 1982. NTIS (US Sales Only), PC 
A08/MF AO1. File Number TI85780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1467 (INIS-mf—9153) Study of the reaction **Si(n 
vector, Mo,:) and construction of the measurement er 
ment for the scattering of polarized neutrons. Boettcher, J. 
(Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). Na- 
turwissenschaftliche Fakultaet 1 - Mathematik und Mya 
20 Jul 1983. 106p. (In German). NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE85780029. 

The reaction **Si(n vector,nsub(0,1)) at Esub(n) = 14.1 
MeV was measured. The analyzing powers of the elastic and inelas- 
tic sub(v)sup(77) = 2,*, Esup(*) = 1.78 MeV) neutron scattering 
were analyzed together with experimental cross sections from the 
literature. The calculations were performed according to the spheri- 
cal optical model and the collective excitation model. The results 
can be summarized as follows: 1) The analyzing power of the elas- 
tic neutron scattering is proved as extremely sensitive to the deter- 
mination of the geometry of the spin-orbit potential. 2) The analyz- 
ing power of the inelastic neutron scattering is proved as sensitive 
to the determination of the sign of the quadrupole deformation. 3) 
The deformation of the spin-orbit potential is determined as by 
about the factor 2 layer than the deformation of the central terms. 
4) The analyzing powers of the elastic and inelastic neutron scatter- 
ing are proved as very sensitive to the detection of an effective 
imaginary spin-orbit potential. The polarized observables of **Si at 
Esub(n) = 14.1 MeV require the zero-setting of an imaginary spin- 
orbit potential. 5) Comparative calculations in the rotational and vi- 
brational model (2. order) favour the axial-symmetric rotor. 
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1468 (PCCF-T—84-01) Energetic proton analysis at 
large angle by 200 MeV proton scattering on nuclei: inclusive 
spectra; proton-gamma coincidence spectra. Al-Zoubidi, M. 
(Clermont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. de 
Physique Corpusculaire). Jan 1984. 101p. (In French). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE84752022. 

With a large acceptance magnet, both in momentum (300- 
700 MeV/c) and angle (10°), backward energetic proton inclusive 
cross sections were measured for 200 MeV protons hitting ®°Li, 
27Al, *Si, 5°=Ni and '*’Au targets. The data are analysed using the 
"Quasi Two Body Scaling” (QTBS) picture and also compared 
with the predictions at a standard cascade code. This QTBS ap- 
proach assumes the dominance of the single scattering mechanism. 
It is shown that a scaling regime is reached for several data taken 
at incident energies at about 200 MeV/A. These data are remark- 
ably well reproduced using a universal one nucleon momentum 
density distribution for A > approximately 20. A (p-y) coincidence 
experiment was performed on **Si target, at 80°. Preliminary results 
indicates also single nucleon-nucleon collision, but the other low 
energy nucleon interacts with the residuel nucleus. Excitation 
energy transferred to the system is about 50 MeV. 
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REFER ALSO TO CITATION(S) 6515101448 


1469 (INIS-BR—143, pp 35-40) Study of the effect of 
nuclear deformation on the fusion of the ‘~"*O sub(+) 
ST Liguori Neto, R.; Acquadro, J.C.; Gomes, 
P.R.S.; Toledo, A.S. de; Crema, E. (Sao Paulo Univ. 
(Brazil). Inst. de Fisica); Barreto, J. (Rio de Janeiro Univ. 
(Brazil)). 1982. NTIS (US Sales Only), PC A08/MF AO1. 
File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 

measurements to study the nuclear deformation 

effect on the fusion of the *O + ‘Ti system are made. Excitation 
functions and angular distributions are measured and gamma spec- 
tra are obtained. 


1470 (INIS-BR—143, pp 41-42) Study of the fusion 
cross sections of **O + °’Fe and '*N + °°Co leading to the 

same 7°Se compound nucleus. Chagas, E.F. (Centro Tecnico 
Aamnenaai, Sao Jose dos Campos (Brazil). Inst. de Estu- 
dos Avancados); Gomes, P.R.S.; Liguori Neto, R.; Acqua- 
dro, J.C.; Rao, M.N.; Seale, W.A.; Ribas, R.V. (Sao Paulo 
Univ. (Brazil). Inst. de Fisica). 1982. NTIS (US Sales Only), 
PC A08/MF AO1. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1471 (INIS-BR—143, pp 82) Nuclear ay ger effects 
in the reaction cross section of the sup(16,18) O + ‘4° °°Ti 
systems. Werner, J.; Liguori Neto, R.; Gomes, P.R.S.; Ac- 
oe} J.C, Coimbra, M.M.; Carlin Filho, N.; Szanto, 
M.; Toledo, A.S. de (Sao Paulo Univ. (Brazil). Inst. de 
Fisica). 1982. NTIS (US Sales Only), PC A08/MF AOl. 
File Number T185780026. 
In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1472 (INIS-BR—143, pp 82-96) *'V(p, a)**Ti reaction. 
Palacios, H.T.; Porto, V. de J.G.; Toledo, A.S. de; Hussein, 
M.S.; Acquadro, J.C.; Carlin Filho, N.; Coimbra, M.M. 
(Sao Paulo Univ. (Brazil). Inst. de Fisica); Bonetti, R. 
(Milan Univ. (Italy)). 1982. NTIS (US Sales Only), PC 
A08/MF A0O1. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 

In order to study the mechanism of the *'V(p, a)**Ti reac- 
tion, four excitation functions are measured at theta sub(lab) = 60, 
120, 150 and 165° for 9,810 MeV < = E sub(p) < = 9,986 MeV 
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in 2 KeV steps and for 13,90 MeV < = E sub(p) < = 15,50 MeV 
in 50 KeV steps. 
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1473 (INIS-mf—9103) Studies on the decoupled rotation 
bands in the nuclei Rb, ®°'Rb, and ”Kr. Panqueva Alvarez, 
J.H. (Koeln Univ. (Germany, F.R.). Mathematisch-Natur- 
wissenschaftliche Fakultaet), 6 Nov 1982. 120p. (In 
German). NTIS (US Sales Only), PC A06/MF AO01. File 
Number DE85780030. 

High spin states in Rb, *'*Rb, and Kr were studied by 
means of the following reactions: Cu(!®F,p2n)”Rb, 
™Ge(12C,p2n)”Rb, %Cu(1*O,2n)”Rb, Cu('*F,p2n)*' Rb, 
8Cu(?®F,2pn)"Kr, and ™Ge(!2C,2pn)”Kr. On the base of y 
single spectra, excitation functions, y angular distributions, yy and 
ny coincidences, RDDS- and DSA lifetime measurements a level 
scheme of Rb with 13 new found excited states is proposed. Also 
a series of stretched E2-transitions between posivite parity states in 
Kr could be identified. The observed M1 and E2 transition prob- 
abilities, which were obtained via the experimental determination of 
the lifetime as well the branching ratio of 26 excited states, form 
the base for a comprehensive discussion of the nuclear structure of 
the studied isotopes. For this reason theoretical calculations with 
the asymmetric rotor-plus-quasiparticle with variable moment of in- 
ertia (AROVMI) as well with the interacting boson-fermion 
(IBVM) model were performed. The good agreement between ex- 
periment and theory permits to relate the decrease of the B(E2)- 
values in Rb to a finite dimensional (N=8) boson space, to cancel 
the discrepancies stated by Friederichs et.al., and to analyze Kr 
the influence of a gsub(9/2) neutron on the deformation of the Kr 
core. 


1474 (INIS-mf—9147) Study on the systematics of two- 
neutron high spin states in fp shell nuclei by means of the 
(a,2He) reaction. Wienands, U. (Bonn Univ. (Germany, 
F.R.). | Mathematisch-Naturwissenschaftliche Fakultaet). 
May 1983. 72p. (In German). NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE85780031. 

The (a,?He)-reaction was studied at 56-57 MeV incident 
energy at the target nuclei sup(58,60,62,64)Ni. In a laboratory angu- 
lar range from 15°-37.5° the angular distributions of the absolute 
differential cross section were taken up. The measurements were 
performed with the position resolving *He detector developed in 
Bonn. By means of DWBA calculations for the first time in all final 
nuclei states with the configurations (fsub(5/2), gsub(9/2));-(gsub(9/ 
2))e?+, and (gsub(9/2), dsub(5/2))s+ could be identified; these 
were except the Jsup(77)=7~ states in ®Ni hitherto not known. The 
two-neutron binding energies of these states were under inclusion 
of further states known from literature compared with shell model 
calculations according to the weak coupling method of Bansal and 
French. By a set of 4 parameters both the two-neutron binding en- 
ergies of the (fsub(5/2), gsub(9/2))- and (gsub(9/2))?sub(8+-) states 
and the one-particle binding energies of the f sub(5/2) and 
g* sub(5/2) one-neutron states over a large number of nuclei could 
very well be reproduced. For calculations on the states with the 
configuration (gsub(9/2), dsub(5/2))s-+ the present data set is not 
yet sufficient. The found agreement of the calculations with the ex- 
perimental data shows that two-neutron high spin states in the fp 
shell nuclei can be correctly described by this simple picture. 
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1475 (GSI—84-26(Prepr.)) Recent investigations of 
nuclei far from stability, performed at the GSI on-line mass 
separator. Kirchner, R.; Roeckl, E. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Apr 1984. 10p. (CONF-8403127—3). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84752128. 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

In this report we want to give a few examples of recent in- 
vestigations of nuclei far from stability, performed at the mass sepa- 
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rator on-line to the heavy-ion accelerator UNILAC at GSI Darm- 
stadt. Results are presented for neutron-rich isotopes produced via 
multi-nucleon transfer reactions. Subsequently, measurements of 
decay properties and the interpretation of the resulting nuclear 
structure information are described for neutron-deficient isotopes in 
the area around tin, produced via fusion-evaporation reactions. Par- 
ticular emphasis is put on the determination of Q values and their 
importance in linking to masses and to the localization of the 
proton drip line in light odd-Z isotopes above tin, properties of 
neutron-deficient isotopes of indium (Z=49) and tin (Z=50), as de- 
duced from collinear laser spectroscopy, are discussed. 


1476 (HMI-B—410, pp 131) Mass measurements of 
neutron-deficient rare-earth Dornhoefer, H.; Runte, 
E.; Schmidt-Ott, W.D.; Schrewe, U.J.; Tidemand-Petersson, 
P.; Michaelsen, R. 1984. NTIS (US Sales Only), PC A08/ 
MF AO1. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


1477 (IC—83/27) Low lying negative parity states in 
the nucleus 90/40Zr. Amusa, A.; Lawson, R.D. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Apr 1983. 
17p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84703503. 

A shell model scheme involving a large model space 
(2psub(1/2)1gsub(9/2)hsup(x)sub(11/2))sup(n) with x=1 for both 
proton and neutron configuration is employed. M10 amplitude for 
the transition 10~ to 0* g.s. is well reproduced on the model and 
the possibility of collective structures for most of the states with 
J<=T- is indicated. 


1478 (INIS-BR—143, pp 24-25) Lifetime measurements 
in *'Zr, Anazawa, R.M.; Ribas, R.V.; Seale, W.A.; Rao, 
M.N. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1982. NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
1185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1479 (INIS-mf—9077, pp 206-213) Background problem 
in the study of deep-lying hole states. Werf, S.Y. van der; 
Blasi, N. (Rijksuniversiteit Groningen (Netherlands). Kern- 
fysisch Versneller Inst.). 1984. NTIS (US Sales Only), PC 
— A01. File Number TI85780022. (CONF-8311195— 


From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

In this paper the authors present a study of the triton, *He- 
and alpha-particle spectra from the reactions “*Sn+d at 
Esub(d)=50 MeV, measured over a very large energy range. The 
authors point out a striking regularity in the non-direct part of the 
spectra and establish a simple empirical relation that relates the 
high energy parts of the spectra of different kinds of particles. This 
relation, established at backward angles, where direct processes 
give small contributions, may be extrapolated to forward angles, in 
the hope to get an estimate of the background in the triton (*He) 
spectra and, in doing so, of the strength distribution for direct neu- 
tron (proton) pick-up. In fact it leads them to propose that the 
shape of the alpha spectrum may serve as background for this pur- 
pose. 


1480 (JINR—R-4-83-799) Relation of the rotational 
motion with axial vibrations of multipolarity 2 and 4. 
Loevski, Z.; Pomorski, K.; Mikhajlov, I.N. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1983. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE84703502. 

The nonadiabatic effects related to the coupling between the 
rotational and vibrational degrees of freedom are investigated. The 
collective Hamiltonian is constructed using the concepts of the 
Bohr theory and includes the degrees of freedom corresponding to 
the axial quadrupole and hexadecapole vibrations. The coupling of 
the nuclear vibrations with the rotational motion is so strong that 
one has to multiply the mass parameters and the moment of inertia 
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by the factor 1.7 in order to get the experimental energies spacing 
in the ground state bands. The dynamical effects in formation of 
the electric quadrupole and hexadecapole moments are considered. 
The parameter of nonadiabaticity a calculated within the model 
agrees well with the experimental data. 


1481 Study of spin-dependent effects in the *°Sn@D 
vector,P)'"7Sn reaction. Lapointe, C.; Birchall, J.; Videla, 
N.; Knudson, J.; McKee, J.S.C. (Manitoba Univ., Wannigns 
(Canada)); Conzett, H.E.; Larimer, R.M.; Eversheim, 
Rioux, C. (Lawrence Berkeley Lab., CA (USA)); Roman, s. 

471-478 of Few body - roblems in physics. Vol. 2. Con- 
Pebuted papers. Zeitnitz, B. (Karlsruhe Univ. (T.H.) (Ger- 
many, F.R.); a Karlsruhe G.m.b.H. 
(Germany, F.R.)). Amsterdam, Netherlands; North-Holland 
(1984). (CONF-830862—). 

From 10. international conference on few-body problems in 

eae Karlsruhe, F.R. ween (21 Aug 1983). 

The cross-sections, vector analysing powers, and proton po- 
larisation have been measured for the '*Sn(d vector, p)'?7Sn reac- 
tion at 12.2 and 15.1 MeV. Optical model analyses have been per- 
formed for the elastic scattering data. The reaction data have been 
compared with DWBA calculations. The analysis also includes the 
data previously obtained by Cadmus and Haeberli for the same re- 
action at 8.2 MeV. 
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1482 (GSI—84-21(Prepr.)) Measurement of the B-decay 
ec eg 187. y to sup(180m)Hf for investigation of the r- 

nucleosynthesis of sup(180m)Ta. Eschner, W.; 
Schmidt-Ott, W.D.; Gippert, K.L.; Runte, E.; Beer, H.; 
Walter, G.; Kirchner, R.; Klepper, O.; Roeckl, E.; Schardt, 
D. (Gesellschaft _ Schwerionenforschung m.b. H., Darm- 
stadt (Germany, F.R.)). ~ 9 1984. 17p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84752129. 

The B-decay branch of Lu to sup(180m)Hf is measured by 
an integral method tracing the amount of sup(180m)Hf daughter ac- 
tivity, to be 0.46 (15)%. Samples of *°Lu are prepared by on-line 
mass separation of '*Xe-on- transfer reaction products. 
The amount of isobaric sup(180m)Hf in the samples is strongly sup- 
pressed by the employed separator ion source; its directly produced 
fraction is derived from comparison with sup(177m)Hf activity. 
The properties of lutetium and hafnium release from the ion source 
are separately determined. With this measurement r-process nucleo- 
synthesis is estimated to account for at most 22% of the solar 
sup(180m)Ta abundance. 


(GSI—84-31(Prepr.)) Prolate to oblate shape tran- 

sition at high spin in the N = 88 isotones. Azgui, F.; 
Emling, H.; Spreng, W.; Wollersheim, H.J.; Kulessa, 3 
Byrski, T.; Beck, F.A.; Costa, G.J.; Haas, B.; ‘Gerhinger, C 
(Geselischaft fuer Schwerionenforschung m.b. H., Darmstadt 
(Germany, F.R.)). May 1984. : (CONF-8404157—2). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84752256. 

From 19. winter school on physics; Zakopane, Poland (3 
Apr 1984). 

In this contribution we report on a recoil distance measure- 
ment performed on the '*Er isotope; in the discussion we compare 
the deduced lifetimes and feeding times with results obtained earlier 
for the neighbouring Dy isotopes in the N = 86 - 90 region. 


1484 (HMI-B—410, pp 128) Anisotropy of continuum 
rays from Ne + ‘Er at 13.5 MeV/A. Ritzka, R.; Duenn- 
weber, W.; Hering, W.; Trautmann, W.; Trombik, W,; 
Buergel, M:; Homeyer, H. 1984. (In German). NTIS (US 
Sales Only), ‘PC A08/MF AOI. File Number T184752248. 

In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


1485 (HMI-B—410, pp 134) Particle KX-ray coinci- 
dence measurements for 20 Ne + 181 Ta at 15 MeV/A. Bal- 
ster, G.J.; Crouzen, P.C.N.; Goldhoorn, P.B.; Sujkowski, 
Z. Wilschut, H.W.; Gebauer, B.; Mai, A. 1984. NTIS (US 
Sales Only), PC A08/MF AOI. File Number T184752248. 
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In Annual report of scientific activities 1983 of the HMI, 
Bereich Kern- und Strahlenphysik. 


1486 (INIS-BR—143, PP 26-29) Coulomb excitation of 
189Qs, Jha, S. (Cincinnati Univ., OH (USA)); Rao, M.N.; 
Ribas, R.V.; Cy balska E.W,; Seale, W.A. (Sao Paulo Univ. 
(Brazil). Inst. de ie Rogers, J.D. (Universidade Esta- 
dual de Campinas (Brazil) t. de Fisica); Julian, G.M. 
(Miami Univ., FL (USA)). 1982. NTIS \ a Sales Only), PC 
A08/MF AO1. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 


Experiment and Theory. 
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1487 (CONF-840906—8) Location of a doorway state 
using the channel n + 7°’Pb, Dennis, L.C.; Raman, S. (Flor- 
ida State Univ., Tallahassee (USA); Oak Ridge National 
Lab., TN (USA)). 1984. Contract AC05-840R21400. 5p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE85001668. 

From Capture gamma-ray spectroscopy conference; Knox- 
ville, TN, USA (10 Sep 1984). 

The location of a doorway state in the n + *’Pb channel is 
established through a statistical analysis of the observed partial 
widths for gamma-rays and neutrons. Several statistical tests devel- 
oped to help locate doorway states are presented. The statistical 
analysis focuses on the strong correlation between large partial 
widths in the two exit channels. Widths in both exit channels exhib- 
it extremely large values in the energy region near E/sub n/ = 120 
keV. This clustering of large widths, even when considered sepa- 
rately for each exit channel, is relatively unlikely to occur in a sta- 
tistical sample. The strong correlation between channels decreases 
the likelihood for this clustering of large widths to occur in a statis- 
tical sample to less than 0.0003. 


1488 (INIS-mf—9145) Study of the giant multipole re- 
sonances especially of the isoscalar giant E2 resonance in 
208Pb by medium and high energy resolution inelastic electron 
scattering. Kuehner, G. (Technische Hochschule Darmstadt 
(Germany, F.R.). Fachbereich 5 - Physik). 9 Jul 1982. 158p. 

German). NTIS (US Sales Only), PC A08/MF AOl. 
File Number DE85780032. 

In the nucleus %*Pb giant multipole resonances up to excita- 
tion energies of Esub(x) = 35 MeV were looked for by medium 
resolution inelastic electron scattering. Twelve spectra were taken 
up at incident energies of Eo = 45-65 MeV under scattering angles 
from upsilon = 93° to 165°. The cross sections extracted from this 
were analyzed by means of DWBA calculations using RPA ampli- 
tudes from a model with separable residual interaction. On the base 
of this analysis for the first time it could be shown that the maxi- 
mum in the electron scattering cross section at Esub(x) approx.= 
14 MeV can be consistently described as superposition of the 
Jsup(ar) = 1-, AT = 1 with a Jsup(7) = 0*, AT = 0 giant reso- 
nance. Furthermore the spectra under backward scattering angles 
indicate the existence of a magnetic excitation at Esub(x) approx. = 
15 MeV which is interpreted as Jsup(77) = 3* giant resonance. Be- 
sides under forward angles a further weak excitation at Esub(x) 
approx.= 14.6 MeV appears which is very well compatible with 
Jsup(7) = 2*. At Esub(x) = 17.5 MeV a Jsup(7r) = 37 resonance 
was found which recently is observed also in (a, a’) experiments 
and therefore gets a AT = 0 assignment. A further resonance at 
Esub(x) approx.= 21 MeV has also a Jsup(77) = 3” character but 
has to be partly assigned to a Jsup(7) = 1~, AT = 0 excitation. At 
Esub(x) = 23.8 MeV a Jsup(7) = 2* excitation was found which 
gets because of model predictions a AT = 1 assignment. 
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1489 (JINR—R-4-83-683) Nuclear form deformation 
and effective fusion barriers. Permyakov, V.P.; Shilov, V.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 10p. (In Russian). (CONF- 
8404189—1). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE84703501. 

From 34. conference on nuclear spectroscopy and nuclear 
structure; Alma-Ata, USSR (1 Apr 1984). 

The brief treatment of Swiatecki modified formula for calcu- 
lating the cross sections of nuclear fusion is proposed on the basis 
of the classical analysis. The existence of namic calculations in two 
regimes in the fusion cross section is due to the dynamic behaviour 
of trajectories in the configurational space of three variables rho, a, 
A. It is shown here that the dynamical deformation of nuclei results 
in one regime in the nuclear fusion. It is meant by this a delta-shift 
of the curves of fusion cross sections, which depends on a particu- 
lar pair, an incident and a target-nucleus. 
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1490 (FRNC-TH—1423) Asymmetrically deformed 
states of thorium isotopes during fission process. Blons, J. 
(Paris-11 Univ., 91 - Orsay (France)). May 1982. 206p. (In 
French). NTIS (US Sales Only), PC Al0/MF AOl. File 
Number DE84752030. 

Some theoretical considerations are recalled on fission bar- 
riers calculated from macroscopic, microscopic or macroscopic-mi- 
croscopic and "thorium anomaly” problem is set. Experimental 
techniques used to measure fission cross sections in (n,f) reactions 
near the threshold are described. Fission detector is described; stray 
resonance problems and retrodiffused neutrons are discussed. Re- 
sults obtained in experimental study of 7*°Th(n,f) and 7°*Th(n,f) re- 
actions are presented. They are compared with results obtained in 
other laboratories. The analysis model which allows to describe a 
(n,f) reaction is exposed. The compound nucleus formation cross 
section and transmission coefficients in neutron and gamma output 
channel are presented according to neutron energy for each value 
of angular moment and parity. Cross-section analysis and angular 
distribution obtained respectively in *°Th(n,f) and *°*Th(n,f) reac- 
tions is exposed. Result interpretation show new aspects of nuclei 
rotational spectra and new nuclear forms. 


1491 (LA-UR—84-2766) Semi-microscopic calculations 
of elastic, inelastic, and total neutron scattering by 7*°Pu. La- 
grange, C.; Madland, D.G.; Girod, M. (Los Alamos Nation- 
al Lab., NM (USA); CEA Centre d'Etudes de Bruyeres-le- 
Chatel, 92 - Montrouge (France)). 1984. Contract W-7405- 
ENG-36. 3p. (CONF-840945—8). NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE85002015. 

From Topical conference on neutron-nucleus collisions--a 
probe of nuclear structure; Glouster, OH, USA (5 Sep 1984). 

The purpose of the present work is first to investigate the 
capabilities of a semi-microscopic optical-model potential involving 
fewer adjustable parameters than phenomenological models and 
second, to test the sensitivity of this potential to various rotational 
band assumptions. Our analysis of the model capabilities is per- 
formed using experimental elastic, inelastic, and total cross sections 
from ~ 10 keV to 15 MeV as well as neutron strength functions, 
and our sensitivity study is performed for the first three bands of 
239Py: 1/2* (0.0), 5/2* (286 keV), and 7/27 (392 keV). 
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1492 (CEA-CONF—7202) Fast fission phenomenon and 
its implications on fusion. Ngo, C. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Feb 
1984. 20p. (In French). (CONF-840299—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84752007. 

From Winter school on fundamental nuclear physics; Tri- 
este, Italy (7 Feb 1984). 

Recent experimental data on fusion which call for a better 
understanding are reviewed. A macroscopic dynamical model al- 
lowing to understand these data is described. In this approach a 
phenomenon intermediate between deep inelastic reactions and 
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compound nucleus formation appear: fast fission. The conditions 
under which fast fission can be observed, as well as its properties 
are discussed. A comparison with another approach of the same 
problems is made: the extrapush model. Finally a simple dynamical 
model of fusion is reviewed which reproduces pretty well a large 
number of experimental fusion excitation functions. 


1493 (CRN-HE—83-07) Global fit to deep inelastic 
processes with QCD to second order. Escoubes, B.; Herrero, 
M.J.; Lopez, C.; Yndurain, F.J. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). Jul 1983. 28p. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE84752008. 

The simplest possible parametrization exactly compatible 
with QCD at the end points x = 0,1 and giving the correct values 
of the known sum rules is fitted to a wide sample of available data 
on the nucleon structure functions measured in deep inelastic 
lepton-hadron scattering. The individual fits are excellent and the 
agreement between the best coming from all the data is 
rather good, if the calculations are performed to the next to leading 
order of the perturbation expansion. 


1494 (GSI—84-18(Prepr.)) Explicit treatment of n-body 
correlations within a density-matrix formalism. Wang, S.J.; 
Cassing, W. (Gesellschaft fuer Schwerionenforschun 
m.b.H., Darmstadt (Germany, F.R.)). Mar 1984. 34p. NTIS 
(US Sales Only), PC A03/MF AOl. File Weater 
DE84752118. 

The nuclear many-body problem is reformulated in the den- 
sity-matrix approach such that n-body correlations are separated 
out from the reduced density matrix psub(n). A set of equations for 
the time evolution of the n-body correlations csub(n) is derived 
which allows for physically transparent truncations with respect to 
the order of correlations. In the stationary limit (csub(n) = 0) a re- 
striction to two-body correlations yields a generalized Bethe-Gold- 
stone equation while a restriction to three-body correlations yields 
generalized Faddeev equations in the density-matrix formulation. 
Furthermore it can be shown that any truncation of the set of equa- 
tions (csub(n) = o,n > m) is compatible with conservation laws, a 
quality which in general is not fulfilled if higher order correlations 
are treated perturbatively. 


1495 (GSI—84-20(Prepr.)) Influence of the nuclear 
asymmetry and Coulomb force on the surface width of the nu- 
clear mass densities. Berdichevsky, D. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Mar 1984. 12p. (CONF-840395—2). NTIS (US Sales 
Only), PC A02/MF Kol. File Number DE84752116. 

From Workshop on semi-classical methods in nuclear phys- 
ics; Grenoble, France (5 Mar 1984). 

In finite nuclei, the influence of the nucleon asymmetry and 
Coulomb force on the surface width of the mass densities is investi- 
gated with a surface width parameter void of bulk effects. The rele- 
vant correlations between changes in the shape of the single parti- 
cle potentials and the mass surface widths are given. 


1496 (GSI—84-23(Prepr.)) Colour rope model for ex- 
treme relativistic heavy ion collisions. Biro, T.S.; Nielsen, 
H.B.; Knoll, J. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.)). Apr 1984. 41p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE84752131. 

Our goal is to investigate the possible cumulative effects of 
the colour fields of the observable meson multiplicity distribution in 
the central rapidity region in extreme relativistic heavy ion colli- 
sions. In the first Chapter we overview the space-time picture of 
the string formation in a central heavy ion collision. We take into 
account trivial geometrical factors in a straight line geometry. In 
the second Chapter we consider the colour chargation process of 
heavy ions as a random walk. We calculate the expectation value 
and the relative standard deviation of the total effective charge 
square. In the third Chapter we consider the stochastic decay of a 
K-fold string-rope to mesons by the Schwinger-mechanism. We cal- 
culate the expected lifetime of a K-fold string and the time for the 
first quark antiquark pair creation. In the fourth Chapter we deal 





65 PHYSICS. Il. 
6530 Nuclear Theory 


with the meson production of a K-fold rope relative to that of a 
single string and hence we look for a scaling between A + A and 
p + p collisions. 28 references, 7 figures. 


1497 (INIS-BR—143, pp 109) Nuclear structure effects 
in heavy ion fusion and elastic scattering at low energies. Al- 
meida, F.I.A. de; Carlson, B.V.; Franzin, V.L.M.; Hussein, 
M.S.; Silveira, L.A. (Sao Paulo Univ. Brazil. Inst. de 
Fisica). 1982. NTIS (US Sales Only), PC A08/MF AO1. 
File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 


Experiment and Theory. 


1498 aay te pp 98-99) Effects of memory in 
transport theories of deeply inelastic processes. Carlson, B.V. 
(Sao Paulo Univ. (Brazil). Inst. de Fisica). 1982. NTIS (US 
Sales Only), PC A08/MF A0O1. File Number TI85780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


——-s. pp 100-101) Multi-step processes 
in nuclear reactions. Hussein, M.S.; Carlson, B.V. (Sao 
Paulo Univ. (Brazil). Inst. de Fisica); ‘Mello, P.A. (Universi- 
dad Nacional Autonoma de Mexico, Mexico City); Bonetti, 
R. (Milan Univ. (Italy)); Kawai, M. (Kyushu Univ., Fukuo- 
ka (Japan)); Hodgson, P.E. (Oxford Univ. (UK)); Rego, 
R.A. (Centro Tecnico Aeroespacial, Sao Jose dos Cam 
(Brazil). Inst. Tecnologico de Aeronautica). 1982. Ss 
(US Sales Only), PC A08/MF AOl. File Number 
1185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1500 (INIS-BR—143, pp 102) Rainbow vs Fresnel dif- 
fraction : the nature of the heavy-ion elastic scattering cross 
section at small Hussein, M.S.; Pato, M.P.; Salvadori, 
M.C.B.S. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1982. 
NTIS (US Sales Only), PC A08/MF A0Ol. File Number 
1185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 


Experiment and Theory. 


1501 (INIS-BR—143, pp 103-104) Global study of 
anomalous back-angle heavy-ion elastic sca Hussein, 
M.S.; Lepine, A.; Lichtenthaler Filho, R.; Portezan Filho, 
O.; Villari, A.C.C.; Tavares, M.H.F. (Sao Paulo Univ. 
(Brazil). Inst. de Fisica); Canto, L.F. (Rio de Janeiro Univ. 
(Brazil)). 1982. NTIS (US Sales Only), PC A08/MF AO1. 
File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


(INIS-BR—143, pp 104-105) Forward glory ef- 
fects in heavy ion reactions. Lepine, A.; Villari, A.C.C.; 
kiskenatialer Filho, R.; Portezan Filho, 0; Hussein, M.S.; 
Saad, M.M. (Sao Paulo Univ. (Brazil). Inst. "de Fisica); Car: 
doso Junior, J.L. (Centro Tecnico Aeroespacial, Sao Tose 
dos Cam (Brazil). Inst. Tecnologico de Aeronautica). 
1982. NTIS (US Sales Only), PC A08/MF AOl. File 
Number T1I85780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


ae. pp 106) ag og total a 
cross section and nuclear 
Tecnico Ai 
Tecnologico de Aeronautica); Hussein, M.S. ‘Sno Paulo 
Univ. (Brazil). Inst. de Fisica). 1982. NTIS (US Sales Only), 
PC A08/MF AO1. File Number TI85780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 
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1504 (INIS-BR—143, pp 107) Semi-classical inverse 
scattering theory for heavy-ion scattering. Chen, Y.T.; Hus- 
sein, M.S. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1982. 
NTIS (US Sales Only), PC A08/MF A0O1. File Number 
1185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1505 (INIS-BR—143, pp 108) Polarization potentials in 
heavy ion scattering. Baltz, A.J. (Brookhaven National Lab., 
Upton, NY (USA)); Carlson, B.V.; Hussein, M.S. (Sao 
Paulo Univ. (Brazil). Inst. de Fisica). "1982. NTIS (US Sales 
Only), PC A08/MF AO1. File Number TI85780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1506 (INIS-BR—143, pp 111) Validity of the Austern- 
Blair relation for heavy-ion inelastic scattering. Pato, M.P.; 
Hussein, M.S. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 
1982. NTIS (US Sales Only), PC A08/MF AOl. File 
Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1507 (INIS-mf—9077, pp 44-58) Theoretical aspects of 
deep hole states. Mahaux, C. (Liege Univ. (Belgium). Inst. 
de Physique Nucleaire). 1984. NTIS (US Sales Only), PC 
ween A01. File Number T185780022. (CONF-8311195— 


From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

The definition and main properties of the spectral function 
are discussed, in particular in the case of nuclear matter. We em- 
phasize the relevance of the mass operator, or equivalently of the 
optical-model potential at negative energy. 


1508 (INIS-mf—9077, pp 134-148) Ambiguities in the 
reaction mechanism for (e,e’N). Forest, T. de Jr. (Nationaal 
Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie K). 1984. NTIS (US Sales 
Only), PC A10/MF AOl. File Number 1185780022. 
(CONF-8311195—). 

From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

The primary motivation for performing quasi-elastic (e,e’N) 
experiments revolves around the plane wave impulse approximation 
(PWIA) description of this reaction. Since the PWIA is an approxi- 
mation, corrections are necessary in practice in order to extract the 
desired nuclear structure. Unless one understands the physics 
behind these corrections this introduces ambiguities. In fact the 
PWIA itself is an ambiguous prescription since a ‘free’ off-shell 
cross section is not a well-defined concept. It is these ambiguities 
which are discussed in this talk. Most of the paper is devoted to the 
ambiguities associated with the electromagnetic interaction. The 
author concentrates on four topics: (1) the interaction of the elec- 
tron with the nucleus in general; (2) ambiguities in the application 
of the impulse approximation; (3) the sigma-omega model; and (4) 
the Coulomb sum rule. 


1509 (INIS-mf—9077, pp 26-41) Deep-hole states stud- 
ied with electromagnetic and hadronic probes. Wagner, G.J. 
(Tuebingen Univ. (Germany, F.R.). Physikalisches Inst.). 
1984. NTIS (US Sales Only), PC Al0/MF AOl. File 
Number T185780022. (CONF-8311195—). 

From 3. miniconference on coincidence reactions with elec- 
tromagnetic probes; Amsterdam, Netherlands (14 Nov 1983). 

The paper addresses the question of which open problems 
might be attacked with the NIKHEF (e,e’p) facility now being in 
operation. To this aim after a brief status summary of proton re- 
moval experiments, i.e. (p,2p), (e,e’p) and (d,*He) reactions, the un- 
certainties in our treatment of the reaction mechanisms are record- 
ed. Then a list of open nuclear structure problems is presented 
which are within reach of present facilities. 
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(ISN—83-58) Anharmonicities of coupled 8 and 

vibrations discussed in a simple model. Piepenbring, R.; Sil- 

B.; Szymanski, Z. (Grenoble-1 Univ., 38 

. Inst. des Sciences Nucleaires). Nov 1983. 5S8p. 

NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE84752019. 

The multiphonon method based on 8 and y phonons is 
tested in a simple model allowing an exact solution for a many 
body fermion system where pairing and quadrupole forces are 
acting. The properties exhibiting the anharmonicities of the lowest- 
lying vibrational states of positive parity are nicely reproduced by 
this method. 


1511 (JINR—D-3,4-82-704, pp 105-116) Neutron 
functions in the quasiparticle-phonon model. Vor- 

onov, V.V. 1982. (In Russian). NTIS (US Sales Only), PC 

A23/MF AO1. File Number TI84780542. (CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

The results of the investigations of neutron strength func- 
tions (SF) and their spin dependence in spherical nuclei carried out 
in the framework of quasiparticle-phonon model (QPM) are dis- 
cussed. The method for SF calculation in even-even nuclei is 
shown. The results of S- and P-strength function calculation of 
nuclei sup(53, 5)Cr, 5*Fe, sup(58, 60, 61, 62)Ni, sup(73, 74)Ge, °7Sr, 
sup(91, 92, 95, 96, 97, 98)Mo, sup(116, 118, 120, 122)Sn, sup(124, 
126)Te are tabulated together with the experimental data. Energy 
dependence diagrams of given neutron widths for s-, p-, d-reson- 
ances of sup(207, 208)Pb nuclei and SF of these nuclei are present- 
ed. It is pointed out that QFM gives a good SF description in odd 
and even-even spherical nuclei and permits to study SF spin de- 
pendence. The possibility of simultaneous description of a wide 
range of nuclear characteristics indicates that QPM transfers cor- 
rectly main features of nuclear dynamics. 


1512 (JINR—R-2-83-768) Role of the A-resonance in 
intranuclear cascades. Amelin, N.S.; Barashenkov, V.S.; Ly- 
kasov, G.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Mp ye es and Automation). 
1983. 10p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84703500. 

The intranuclear cascade model is analysed with taking into 
account of A (3/2, 3/2)-resonances. It is used in the T < or ap- 
proximately 1 GeV energy range. The calculated, by the model, 
double differential cross sections of proton and 7-meson yield at 
the proton interaction with different atomic nuclei agree well with 
experimental data. The model permits to interpret angular and 
energy correlations of protons emitted into the backward and for- 
ward hemispheres. 


1513 (LAPP-TH—92) Small x behaviour of deep inelas- 
tic scattering structure functions within and beyond perturba- 
tive QCD. Kwiecinski, J. (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Piiysique des Particules). Oct 1983. 15p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84752003. 

The bound on the behaviour of deep inelastic scattering 
structure functions in the limit x approximately equal to 0 is de- 
rived for arbitrary Q? To this aim the generalised vector meson 
dominance representation is used with the total cross-sections as- 
sumed to obey the Froissart bound and constrained to follow per- 
turbative QCD at large Q* Semiphenomenological eikonal pre- 
scription of implementing unitarity upon the leading QCD contribu- 
tion is formulated and possible effect of absorptive corrections upon 
structure functions is estimated. 


1514 (UCRL—91457) Isospin effects in nuclear vibra- 
tions. Madsen, V.A.; Brown, V.R. (Lawrence Livermore 
National Lab., CA (USA); Oregon State Univ., Corvallis 
(USA)). Sep 1984. Contract W-7405-ENG-48. 14p. (CONF- 
840945—9). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE85001569. 

From Topical conference on neutron-nucleus collisions--a 
probe of nuclear structure; Glouster, OH, USA (5 Sep 1984). 

A review of the evidence that the ratio of neutron and 
proton multipole matrix elements for collective vibrations in single- 


65 PHYSICS. Il. 
6540 Radiation And Shielding Physics 


closed-shell nuclei differ systematically from N/Z is presented. A 
theoretical framework is given for the data on the 
basis of the ideas of core polarization. It follows that nuclear defor- 
mation parameters are probe dependent and that analysis of excita- 
tions by two different probes such as (p,p’) and (n,n’) can, in princi- 
ple, give the ratio M/sub n//M/sub p/. Application is made to first 
2* states of open shell nuclei. Trends of M/sub n//M/sub p/ for 
higher 2* states are presented. Expected systematics of M/sub n// 
M/sub p/ ratios for giant isoscalar quadrupole transitions are pre- 
sented. 22 references. 


6540 Radiation And Shielding Physics 


REFER ALSO TO CITATION(S) 6540001538, 1539, 1540, 1541 


(CEA-N—2387) Influence of the opacity truncation 
around v=0 in the relaxation of radiation with material 
energy. Mercier, B. (CEA Centre d’Etudes de Limeil, 94 - 
Villeneuve-Saint-Geor (France)). Jan 1984. 24p. (In 
French). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE8475201 
We study the relaxation of radiation with material energy in 
an homogeneous plasma in the case where the opacity is infinite at 
v=0 (where v denotes frequency). Under some physically realistic 
assumptions, we show that the due to a truncation of 
the opacity in a frequency interval [0,4] decreases as p tends to 
zero. For this we need some accretiveness properties which are 
true only if the opacity is a decreasing function of the material tem- 
perature. 


1516 (INIS-BR—143, pp 34) Energy loss of heavy ions 
in solids. Ribas, R.V.; Seale, W.A.; Rao, M.N. (Sao Paulo 
Univ. (Brazil). Inst. de Fisica). 1982. NTIS (US Sales Only), 
PC A08/MF AO1. File Number T185780026. 

In Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory. 


1517 (INIS-SU—252, pp 33-35) Estimation of the pri- 
mary displaced atoms yield in the bremsstrahlung beams with 
the maximum energy of 20-30 MeV. Al’tovskij, I.V. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 


SSSR, Moscow. Inst. Atomnoj Ehnergii); Nikotin, O. 
Nilov, S.A. (Leningradskij fi page y 3 (USSR). 
1983. (In Russian). NTIS (US Sales Only), PC A06, 
A01. File Number T185780019. 

In Radiation h and radiation technol 

A rough ccluiatite of Gane yields ny tung- 
sten targets up to 5 grm/cm? thick is described. Schiff bremsstrah- 
lung cross-section is used; the summation is made step by step with 
a special attention to radiation and ionisation processes. The elec- 
tron scattering beyond the effective beam is accounted roughly by 
some multiplicative factors. The yields and spectra of bremsstrah- 
lung is used for yield calculation of photonuclear reaction '’ Au(y, 
n)’*Au. The experimental measurements of that reaction yield is 
also made. The theoretical value have exceeded the experimental 
ones by 30%. It is shown that a rate of generation of the primary 
displaced atoms (the photonuclear reaction products) by 20-30 
MeV electron accelerator of 10 mkA current is equivalent to the 
rate of generation of the primary displaced atoms in the fast neu- 
tron beam with the flux density of 10’? fast neutrons/secxcm? Pho- 
tonuclear reaction ™’Au(y, n)'*Au is a very convenient monitor 
for the measuring of the primary displaced atom rate in the speci- 
mens. 


1518 (N—84-26392) Environment-independent homog- 
diffusion 


enized parameters for neutron 
slabs. Pierini, G.C. (Centro Informazioni Studi Esperienze, 
Milan (Italy)). 1983. 22p. (CISE—2117; CONF-830932—8). 
NTIS, PC A02/MF AOl1. 

From International conference on numerical methods in nu- 
clear Montreal, Canada (6 1983). 

— —_ (6 Sep eo i. 
order to pra accurately the neutronic behavior of reactor cores 
by means of equivalent homogeneous regions, or nodes. First, im- 
portant characteristics of the reactor, such as the effective multipli- 
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cation factor and nodal reaction rates, are to be preserved. Then, as 
neutron flux and current are continuous functions of the position, a 
basic requirement should be that fluxes and currents have the same 
boundary values for the actual node and its equivalent homogene- 
ous counterpart. Here a method is presented which, by assuming 
linear anisotropy for the homogenized medium, is able to determine 
environment independent homogenized parameters for neutron dif- 
fusion in nonsymmetric slabs. Some test problems are presented and 
the appropriate extension of the method to multidimensional ge- 
ometries is briefly discussed. 


1519 (UCRL—90579) Finite element method for solving 
neutron transport problems. Ferguson, J.M.; Greenbaum, A. 
(Lawrence Livermore National Lab., CA (USA)). 21 Mar 
1984. Contract W-7405-ENG-48. 8p. (CONF-840901—19). 
NTIS, PC A02/MF A011; GPO Dep. File Number 
DE85001075. 

From ANS topical meeting on reactor physics and shielding; 
chines USA (17 1984 

Bl eer auaee introduced for solving the neu- 

tron osm equations. Our method falls into the category of 
Petrov-Galerkin solution, since the trial space differs from the test 
space. The close relationship between this method and the discrete 
ordinate method is discussed, and the methods are compared for 
simple test problems. 


(UCRL—91043) Channeling-radiation measure- 
ments at Lawrence Livermore National Laboratory. Berman, 
B.L.; Dahling, B.A.; Datz, S.; Kephart, J.O.; Klein, R.K.; 
Pantell, R.H.; Park, H. (Lawrence Livermore National 

(USA); Oak Ridge National Lab., TN (USA); 
Stanford Univ., CA (USA). Dept. of Electrical Engineer- 
i Oct 1984. Contract W-7405-ENG-48. 25p. (CONF- 
841117—8). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE85001564. 

From 8. conference on the application of accelerators in re- 
search and ind ; Denton, TX, USA (12 Nov 1984). 

In the last few years, the amount and quality of channeling- 
radiation data have increased enormously, owing largely to much 
improved experimental capabilities. Current results include im- 
proved interplanar potentials for diamond, the description of the 
effect of platelets in diamond as an average thermal vibration, an 
improved determination of the Debye temperature of silicon, an im- 
proved determination of the thermal-vibration amplitude of LiD, 
and the demonstration that LiF crystal structures can survive in- 
tense electron bombardment. 


6550 Medical Physics 
REFER ALSO TO CITATION(S) 6550001236, 1241 


(CNEN-NE—6.01) Authorization for individuals 

and use of unsealed radioactive sources. 

(Comissao Nacional de Energia Nuclear de Brasil, Rio de 

Janeiro). Feb 1981. 10p. (In Portuguese). NTIS (US Sales 
— PC A02/MF AO1. File Number DE85780055. 

The regulation process of the authorization for professionals 
with superior degree for the preparation and use unsealed radioac- 
tive sources, for terapeutic uses and or diagnosis ‘in vivo’, ‘in vitro’, 
and for research is presented. 


ae Radioactive standards and how they 
are applied in nuclear engineering and environmental monitor- 
ing. Bivertia, K. (Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany, F.R.). Radioaktivitaet). Jun 1983. 

(In German). (CONF- 8304190—). NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE84752122. 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
meme a F.R. Germany (26 Apr 1983). 

The methods of radioactivity measurement, preparation of 
reference sources and detector calibration, as carried out within the 
Physikalisch-Technische Bundesanstalt (PTB), are presented togeth- 
er with a survey of the practical use of the radioactive standards 
elaborated by this institute. The experience gained in practical envi- 
ronmental monitoring, as for instance in the monitoring of reactor 
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operating status or reactor effluents, is explained in great detail, 
along with the problems encountered so far. In many cases, it is the 
task of appliers of the radioactive standards made available by PTB 
to make their own calibration sources. This presents no problem 
with gamma emitters, whereas in the case of beta or alpha emitters 
further work in cooperation with PTB needs to be done. 


1523 (PTB-Ra—13, Fg 5-12) Absolute radioactivity 
measurements, Cen Weiss, Hi. Jun 1983. (In German). NTIS 
(US Sales Only), PC AO5/MF AOl. File Number 
1184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

The radioactivity of a thin specimen can be determined di- 
rectly, ice. without reference to a standard and without knowing 
decay data, except for half-life, by means of counting at a given 
solid angle and by 4 7B-y coincidence measurement. In accordance 
with section 7 of the law on units, it is the task of PTB not only to 
represent the units and its derivation, but also to work out methods 
of adjusting national prototypes and normals to international proto- 
types and etalons in accordance with the international metre con- 
vention. 


1524 (PTB-Ra—13, pp 13-18) Secondary methods of ra- 
dioactivity determination. Schrader, H. Jun 1983. (In 
German). NTIS (US Sales Only), PC A05/MF AO1. File 
Number T184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineeri and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

Secondary measuring methods for radioactivity determina- 
tion using ionisation chambers, and radioactive solutions, or Nal 
scintillation counters and solid specimens, are the metrological 
roots carrying the trunk of a standard solution with all its branches, 
say dilutions. In case of nuclide mixtures, additional analyses with 
high-resolution semiconductor detectors are required. This contri- 
bution discusses only standard measuring equipment suited for de- 
termining the radioactivity of photon emitters most frequently ap- 
plied in practice. 


1525 (PTB-Ra—13, pp 19-24) Radioactive standards of 
the PTB. Walz, K.F. Jun 1983. (In German). NTIS (US 
Sales Only), PC A05/MF A01. File Number T184752122. 
(CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

The standard solutions can be randomly cut down to droplet 
size, with the mass of droplet to be determined by a microbalance. 
Evaporation of the solution after dropping can be left out of con- 
sideration. There is no wall absorption in the polyethylene ampules 
used, pipettes can be thrown away after use. The quality of the 
standards is under continuous control, tests being made for deter- 
mining impurities and stability, and every standard solution under- 
goes a final check. 


1526 (PTB-Ra—13, pp 25) Activity and gamma-ray 
standards. Debertin, 


emission K. Jun 1983. (In German). 
NTIS (US Sales Only), PC AO5/MF AOl. File Number 
1184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

The standards made available by PTB are standards defined 
with regard to their activity A. If standard and measuring sample 
do not contain the same nuclide, the comparison with the standard 
is made via the emission rate R of the photons of a given energy. 
For this comparison, the value recommended by PTB for PTB 
standards should be used, as this value in many cases has been de- 
rived by emission rate measurements on specimens whose activity 
has been directly correlated with the activity of the standards re- 
leased. 
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1527 (PTB-Ra—13, pp 26-28) of reference 
sources by a commercial enterprise. Kuthe, W. Jun 1983. (In 
German). NTIS (US Sales Only), PC AOS/MF AO1. File 
Number T184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

Alpha, beta and gamma-ray emitters of various thickness and 
consistence are prepared for nuclear measuring equipment. Custom- 
ers will find a long list of standard solutions available for preparing 
their own, solid emitters. 


(PTB-Ra—13, pp 29-31) Rye bran: A standard for 
measuring the natural radioactivity in food. Schelenz, R.; 
Kalus, W.; Hoffmann, N. Jun 1983. (In German). NTIS (US 
Sales Only), PC AOS5S/MF A0Ol1. File Number T184752122. 
(CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

The radionuclides Cs-137, Sr-90, and K-40 are detectable in 
the samples with a sufficiently high activity concentration, and in 
homogeneous distribution. Rye bran is very suitable for an interla- 
boratory test for determining the above nuclides. This applies both 
to direct radioactivity measurement in 1 kg of dry rye bran, and to 
measurement on rye bran after dry ashing. 


1529 (PTB-Ra—13, pp 43-45) Radioactivity measure- 
ments in solid radioactive waste Kirchhoff, K. Jun 
1983. (In German). NTIS (US Sales Only), PC A0S/MF 
A01. File Number T184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

Radioactivity measurements on solid waste are made to de- 
termine whether the waste is radioactive, to classify the waste, and 
to test the waste packages prior to shipping and storage. In case of 
the waste - either solid, liquid or solidified - being canned in trans- 
port flasks or other container types, measurements are difficult to 
be carried out. Gamma-ray emitting nuclides can be measured only 
approximatively, alpha- and beta-ray emitting nuclides even not at 
all. Hence measurements are to be carried out on unpacked original 
waste. For calibrating the gamma measuring equipment, PTB offers 
suitable standards. 


(PTB-Ra—13, pp 46-48) Using radioactive stand- 
an for instrumented neutron activation Niederge- 
saess, R.; Schnier, C. Jun 1983. (In German). NTIS (US 
Sales Only), PC A0S/MF AO1. File Number TI84752122. 
(CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engin and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

The instrumented neutron activation analysis is based on ab- 
solute methods. This requires high-resolving gamma measuring 
equipment calibrated by means of gamma standards. The paper de- 
scribes absolute energy calibration and absolute calibration of de- 
tection probability. These calibrated gamma standard sources can 
be used for determining the time constant for pile-up losses. 


Pa pp 49-50) — of —— 
radioactive standards for an accurate acti 

pelnik, R. Jun 1983. (In Gamah NTIS 7 (US Sales Only), 
PC AOS/MF AOl. File Number 1184752122. (CONF- 
8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

The equipment KORONA is presented and its performance 
in activation analyses for environmental purposes or for the explo- 
ration of marine resources. The uncertainty of the gamma emission 
rate of the standards used, equivalent to the simple standard devi- 
ation, and resulting from the uncertainties connected with the activ- 
ity, line emission probability and half-life, may not exceed 1%. For 
an energy range of below 120 keV or above 2 MeV, standard 
sources without summation effects are to be preferred. 
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(PTB-Ra—13, pp 54-57) eg of radioactive stand- 
radiochemical monitoring in LWRs. Wimmer, U.; 
Weber, K.G. Jun 1983. (In German). NTIS (US Sales 
Only), PC AOS/MF AOl. File Number 1184752122. 


From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear i i and environmental monitoring; 
a F.R. ew © (26 Apr 1983). 

ith the standards made available by PTB, the tasks to be 
nttinatahatiiadsmeliic meamitasdine ota 
control can well be carried out. These include the monitoring and 
measuring of a, 8, and y-sources, which is described by the exam- 
ple of measuring radioactivity emitted with the effluents from nu- 
clear power plants and the radiochemical methods applied. 


(PTB-Ra—1 i Sealed radioactive sub- 
stances as a means of monitoring 
in nuclear power plants and their environment. Bojowald, J. 
Jun 1983. (In German). NTIS (US Sales Only), "PC A05/ 
MF AOl1. File Number T184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

In order to prevent contamination by and incorporation of 
radioactive substances of those applying radioactive standards, 
these standards are subject to smear, dip, and emanation tests. 
Standards with high-level radioactivity and high local dose rate are 
sealed by appropriate material and are supplied along with instruc- 
tions for safe handling. 


1534 (PTB-Ra—13, pp 60-62) Radioactive standards re- 
quired for calibration and recurrent testing of radiation detec- 
tors. Bojowald, J.; Roth, K. Jun 1983. (In German). NTIS 
(US Sales Only), PC AOS/MF AOl. File Number 
T184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. Germany (26 Apr 1983). 

For the calibration and recurrent testing of N 16 measuring 
equipment, use of radiation sources with an energy of more than 7 
MeV is recommended. For the recurrent testing of large-surface 
counters for noble gas monitoring, a B-source (Co 60) should be 
used, as well as for hand, feet and clothing dosemeters. The aerosol 
radiation detectors are preferably calibrated using Tl 204. Equip- 
ment for nucli ific monitoring of noble gas radioactivity is 
calibrated using Kr 85 and Xe 133. 


1535 (PTB-Ra—13, pp 82) Plans for preparing refer- 
ZBKM. Hansen, 


ence standards in the H.H. Jun 1983. (in 
German). NTIS (US Sales Only), PC A05/MF AOl1. File 
Number T184752122. (CONF-8304190—). 

From 44. PTB seminar on radioactivity standards and appli- 
cations in nuclear engineering and environmental monitoring; 
Braunschweig, F.R. —— (26 a 1983). 

The p! work includes preparation of reference so- 
lutions of e.g., Th-234, Pu-242, Am-243, and/or Cm-243 with spe- 
cific activities of about 50 Bq/kg (1 n Ci/kg), and the preparation 
of solid reference sources consisting of a homogenized natural ma- 
terial such as seabed or river sediments, soil samples, or animal 
bones. It is to be defined with regard to its natural content of, e.g., 
Pu-238, 239, 240, Am-241, or Cm-242. 


Microdosimetry and thermoluminescence. Li, K.; 
ines P.; Rossi, H.H. (Columbia Univ. College of Physi- 
cians and Surgeons, New York, NY). Radiation Research; 
99: No. 3, 465-475(Sep 1984). Contract AC02-83ER60142. 

The mechanism for production of light from a thermolu- 
minescent phosphor requires the combination of a trapped electron 
and hole at a luminescent center. The kinetics is that of a second- 
order process. Accordingly one may expect a similarity in the for- 
malism for describing thermoluminescent emission (TL) and the 
theory of dual radiation action in radiobiology (TDRA). The physi- 
cal parameters used in the TDRA come from microdosimetry, 
which deals with the deposition of energy by ionizing radiation in 
domains whose dimensions are of the order of micrometers. This 





National » TN). 
; 28: No. 11, 1289-1303(1983). Contract 
W-7405-ENG-26. 
The reciprocity theorem states that for any pair of regions in 
a uniform isotropic or uniform scatterless model, the specific ab- 
sorbed fraction (Phi) is independent of which region is designated 
source and which is designated target. Although the conditions of 
these models are not met by phantoms heterogeneous in tissue com- 
position and density, calculations with a Monte Carlo radiation 
transport code show that in many cases the reciprocal Phi's from 
photon radiation are approximately equal. In these cases we may 
speak of the reciprocity principle. Previous workers have estimated 
that the principle is valid within a factor of 2 (Snyder) or within 
about 20% (Mayneord and Clarke), except when one of the organs 
in the pair considered is the skeleton, where the reciprocal phi’s 
may differ by as much as a factor of 4. It is found that the principle 
holds within at least 10% when both organs are of near-unit-densi- 
ty. When one of the organs is near the tissue-vacuum boundary 
(skin, breasts, or testes), the reciprocal phi’s may differ by as much 
as 10% or so at energies where scattering is marked. When one of 
the organs is the lungs or the whole body, a comparable error may 
occur at some energies. It is concluded that more extensive use of 
the reciprocity principle in internal dose computations in heteroge- 
neous phantoms is warranted. 
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radiation dam- 
ages. Kirilyuk, A.P.; Molodkin, V.B.; Novitskij, V.G.; Osin- 


1538 Li eet Ay pp 7-16) Quantum theory of radi- 
ation interaction with the containing 


ovskij, M.E. (AN Ukrainskoj SSR, Kiev. Inst. Metallofi- 
ziki). 1983. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl1. File Number TI85780019. 

In Radiation damage physics and radiation technology. 

Quantum theory of radiation interaction (charged particles, 
neutrons etc.) with crystals containing random distributed radiation 
defects of various type is given. In the frames of this theory the 
study of the orientation dependence of the effects of suppression of 
futher formation of radiation defects and some other interaction 
processes of radiation interaction with a solids is carried on. The 
criteria of the proposed consideration of the application is analysed. 
A principle possibility of an aimed interaction on the processes of 
radiation damage allowing to change up to an order their magni- 
tude and the depth of radiation penetrating into a crystal is shown 
and studied in detail. New nuclear-physical highly-responsed crystal 
structural method of experimental study of radiation defects charac- 
teristics are based on the theoretical results of coherent effects of 
radiation scattering in those crystals. 


seme tong pp 17-19) Mathematical simula- 
tion of radiation defects in crystals containing dislocations. 
Gann, V.V.; Marchenko, I.G. 1983. (In Russian). NTIS (US 
Sales Only), PC A06/MF AO1. File Number T185780019. 

In Radiation damage physics and radiation technology. 

Mathematical model is given for computerized study of dy- 
namics of radiation defect formation in crystals with dislocation. 
The model is studied by a quasidynamic method of simulation. To 
account for some alterations having occured in crystals due to dis- 
location the present program was modified for this purpose. The 
obtained data show that essential changes of the threshold energy 
of displacement comparing with the ideal crystal occur near dislo- 
cation line. Furthermore, the changing of defect space arrangement 
takes place. The region of dislocation nucleus serves as an obstacle 
for dynamic crowdion propagation. That is why the interstitial loop 
occurs near dislocation line. 
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1540 (INIS-SU—252, pp 27-28) Generalized kinetic 
theory of accumulation and recombination of radiation defects 
in solids. Kotomin, E.A.; Kuzovkov, V.N. (Latvijskij Gosu- 
darstvennyj Univ., Riga (USSR)). 1983. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
1185780019. 

In Radiation ae physics and radiation technology. 

The suggested phenomenological theory of kinetics of 
growth and recombination of radiation defects in solids is discussed. 
This theory takes into consideration the correlated defect creation 
by radiation, diffusion and annihilation A+B — O. For the first 
time the defect correlation of the same type was accounted. It was 
shown, that it is principle to account this function to describe the 
variation at large time from the usual hyperbolic kinetic low of bi- 
molecular defect recombination and from the correct description of 
correlated defect annealing stage at small times. 


1541 (INIS-SU—252, pp 29-32) Question of monocrys- 
tal convectors using in radiation damage simulation with 
gamma radiation beams. Ganenko, V.B.; Emets, N.L.; Sanin, 
V.M.; Truten’, V.I.; Fomin, S.P.; Shul’ga, N.F.; Yamnitskij, 
V.A. 1983. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number T185780019. 

In Radiation damage physics and radiation technology. 

A question on the application in simulation experiments of 
gamma radiation generalized by relativistic electrons through mon- 
ocrystal convertors is considered. The application of crystal con- 
vertors may increase the influence density of gamma radiation in 
2...4 times due to decreasing of beam divergence in crystal in com- 
parison with amorphous target as was predicted theoretically. 


1542 (RISO-R—501) Physics Department annual 
progress report 1 January - 31 December 1983, Als-Nielsen, 
J.; Lebech, B. (eds.). (Risoe National Lab., Roskilde (Den- 
mark)). Mar 1984. 90p. NTIS (US Sales Only), PC A05/MF 
AO1. File Number DE84703598. 

Research in the Physics Department at Risoe National Labo- 
ratory covers three main fields: Condensed Matter Physics, Plasma 
Physics and Meteorology. The principal activities in these fields for 
the period from 1 January to 31 December 1983 are described. The 
condensed matters physics research is predominantly experimental 
utilising diffraction of neutrons and X-rays. The research topics 
range from studies of structure, excitations and phase transitions in 
model systems to studies of ion transport, texture and recrystalliza- 
tion kinetics with a more applied nature. The plasma physics re- 
search is partly experimental and partly theoretical. A study of 
pellet-plasma interaction is of applied nature and aimed at assessing 
the possibilities of refuelling a fusion reactor by shooting deuteri- 
um-tritium pellets into the plasma. A study of the fundamental 
physics of plasmas deals with investigations of wave propagation 
properties, instabilities, solitons, turbulence, etc. The research and 
applied work within meteorology lies within micrometeorology and 
the subjects range from surface energy balance studies, over studies 
of the general structure of atmospheric coherence and boundary 
layer response to change in surface elevation, to specific studies of 
turbulent dispersion and deposition of airborne material. As part of 
the applied work within meteorology and wind energy, the test sta- 
tion for small windmills tests and licences windmills for the Danish 
market and offers consulting assistance for the Danish windmill 
manufacturers. 


1543 Electronic structure and magnetism of surfaces, 
interfaces and modulated structures (superlattices). Freeman, 
A.J. (Northwestern Univ., Evanston, IL (USA). Dept. of 
Physics and Astronomy); Jarlborg, T. (Geneva Univ. (Swit- 
zerland)); Krakauer, H. (College of William and Mary, Wil- 
liamsburg, VA (USA). Dept. of Physics); Ohnishi, S. (NEC 
Corp., Miyamae, Kawasaki, Japan); Wang, D.S. (Academia 
Sinica, Beijing (China)); Wimmer, E. (Vienna Univ. (Aus- 
tria). Inst. fuer Physikalische Chemie); » Bee M. (Brook- 
haven National Lab., Upton, NY (USA)). Hyperfine Interac- 
tions; 18: No. 1-4, 413-426(3an 1984). (CONF-830455—). 

From Yamada conference on muon spin rotation and associ- 
ated problems; Shimoda, Japan (18 Apr 1983). 

Recent developments in the study of surfaces and interfaces 
of metals and of artificial materials such as bimetallic sandwiches 





217 / ERA-10/1 


and modulated structures are described. Key questions include the 
effects on magnetism of reduced dimensionality and the possibility 
of magnetically ‘dead’ layers. These developments have stimulated 
an intensified theoretical effort to investigate and describe the elec- 
tronic and magnetic structure of surfaces and interfaces. One nota- 
ble success has been the development of a highly accurate full-po- 
tential all-electron method (the FLAPW method) for solving the 
local spin density equations self-consistently for a single slab geom- 
etry. The authors describe this advanced state of ab initio calcula- 
tions in determining the magnetic properties of transition metal sur- 
faces such as those of the ferromagnetic metals Ni(001) and Fe(001) 
and the Ni/Cu(001) interface. For both clean Fe and Ni(001) an en- 
hancement of the magnetic moments in the surface layer is found. 
The magnetism of surface and interface Ni layers on Cu(001) (no 
‘dead’ layers are found) is described and compared to the clean 
Ni(001) results. Finally, the role of wSR experiments in answering 
some of the questions raised in these studies is discussed. 


6570 Theoretical Physics 


1544 (CRN-HE—83-08) Trembling motion of the free 
spin 1/2 particle. Umezawa, M. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). Aug 1983. 14p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84752027. 

The trembling motion, named "zitterbewegung” by Schroe- 
dinger, is solved as a function of the ordinary time. For this the 
relativistic center of energy, introduced into the quantum mechan- 
ics for the first time by Pryce, plays a primordially important role. 
It is found that this center of energy moves with the macroscopic 
velocity v without oscillation. The position (density center) oscil- 
lates around such a center of energy with the frequency 2(a.p+)/ 
h. 


1545 (GSI—84-30(Prepr.)) Quantal Brownian Motion 
from RPA dynamics: the master and Fokker-Planck equa- 
tions. Yannouleas, C. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.)). May 1984. 48p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE84752255. 

From the purely quantal RPA description of the damped 
harmonic oscillator and of the corresponding Brownian Motion 
within the full space (phonon subspace plus reservoir), a master 
equation (as weil as a Fokker-Planck equation) for the reduced den- 
sity matrix (for the reduced Wigner function, respectively) within 
the phonon subspace is extracted. The RPA master equation agrees 
with the master equation derived by the time-dependent perturba- 
tive approaches which utilize Tamm-Dancoff Hilbert spaces and 
invoke the rotating wave approximation. Since the RPA yields a 
full, as well as a contracted description, it can account for both the 
kinetic and the unperturbed oscillator momenta. The RPA descrip- 
tion of the quantal Brownian Motion contrasts with the descriptions 
provided by the time perturbative approaches whether they do or 
do not invoke the rotating wave approximation. The RPA descrip- 
tion also contrasts with the phenomenological phase space quantiza- 
tion. 


1546 (INIS-mf—8819) Behaviour of quantum mechani- 
cal systems under continuous measurement: Watchdog effect 
and master equation. Joos, E. (Heidelberg Univ. (Germany, 
F.R.). Naturwissenschaftlich-Mathematische Gesamtfakul- 
taet). 1983. 97p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE85780012. 

In this thesis the influence of continuously repeating meas- 
urement by the environment on a quantum mechanical system is 
studied. The interaction with the environment which is in principle 
present for each physical object can have an important influence on 
the considered system as the “watchdog” effect has clearly demon- 
strated. These situations are however quite special. Of much more 
importance is the effect of the environment on macroscopical ob- 
jects for which only regarding this interaction a derivation of 
master equations can be founded. 
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1547 (INIS-mf—9121) Quasi-algebras and general _— 
quantization. Lassner, G.A. (Karl-Marx-Universitaet, 
zig (German Democratic Republic). Sektion Paya: 
a G. mer te — (Germany, F.R.). Zentrum fuer 
Mar 1984. 16p. NTIS (US 
pore ies On) PC. PC A02/MF AOl. File Number DE85780013. 
In this paper we show how the systematic use of the topo- 
logical properties of the quasi-sup(*)-algebra L(S,S’) leads to a sys- 
tematization of the quantization procedure. With that as back- 
ground, the multiplication of certain classes of pairs of operators of 
L{S,S’) and the corresponding twisted product of their sybmols are 
defined. 


1548 (INIS-mf—9128) Essential self-adjointness of gen- 
eralized Schroedinger operators. Wielens, N. (Bielefeld Univ. 
(Germany, F.R.). Fakultaet fuer Mathematik). meee 
Univ. (Germany, F.R.). Zentrum fuer Interdiszi 

Forschung). 1984. zp. Nis (US Sales Only), PC 03/ME 
A01. File Number DE85780014. 

We give a necessary and sufficient condition for the general- 
ized Sc operator to be essentially self-adjoint in L7(Q; 
thodx), under general assumptions on rho and for arbitrary domains 
© in Rsup(n). In particular, if rho is strictly positive and locally 
Lipschitz continuous on 2 = Rsup(n), then A is essentially self-ad- 
joint. We also give examples of non-essential self-adjointness and a 
complete discussion of the one-dimensional case. These results have 
applications to the problem of the essential self-adjointness of quan- 
tum Hamiltonians and to the uniqueness problem of Markov proc- 
esses. 


1549 (ORNL—6065) Formulation of a hyperbolic Stefan 
problem. Solomon, A.D.; Alexiades, V.; Wilson, D.G.; 
Drake, J. (Oak Ridge National Lab., TN (USA)). Oct 1984. 
Contract AC05-840R21400. 24p. NTIS, PC A02/MF A0Ol; 
GPO Dep. File Number DE85000155. 

The study of phase change processes governed by hyperbol- 
ic heat transfer is at an embryonic stage. We raise here some of the 
relevant questions and make some remarks on the formulation and 
qualitative behavior of a hyperbolic Stefan problem. In particular, 
we correct an error in the interface condition appearing in the liter- 
ature, present an explicit solution to a simple one-phase problem 
and study its behavior. Finally we describe an enthalpy (weak) for- 
mulation for a two-phase problem and report on a number of nu- 
merical experiments based on it. 


1550 (SAND—84-1790) Symmetric minimum norm up- 
Sen Nodnal bate, Atonsaen, 3d COBAR D.E. 
(Sandia National Labs., ue, NM (USA)). 
1984. Contract ACOLTEDPOOTED 1 a PC A02 
A01; GPO Dep. File Number DE8 

This paper examines a type of soe quasi-Newton 
update for use in nonlinear optimization algorithms. The updates 
presented here impose additional properties on the Hessian approxi- 
mations which do not result if the usual quasi-Newton updating 
schemes are applied to certain Gibbs free energy minimization 
problems. The updates derived in this paper are symmetric matrices 
which satisfy a given matrix equation and are least squares solutions 
to the secant equation. A general representation for this class of up- 
dates is given. The update in this class which has the minimum 
weighted Frobenius norm is also presented. 


1551 (UCRL—15615) Synthetic multilayer x-ray disper- 
i a to chads tain Ga ae 
Final report. Barbee, T.W. Jr. (Stanford Univ., CA (USA). 
Dept. of Materials Science and Engineerin g). Nov 1983. 
Contract W-7405-ENG-48. 9p. (SU- MS—84-R-1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85000757. 
This final report concerns research performed at Stanford 
University on a program sponsored by the Department of Energy 
through Lawrence Livermore National Laboratory and the Re- 
gents of the University of California (Subcontract No. 2695501) en- 
titled Synthetic Multilayer X-ray Dispersion Elements for 200 A 
(62 eV) to 0.62 A (20 keV) Radiation. The thrust of the research 
was to investigate the synthesis process parameter dependence of 
the nature of the interfaces between constituent adjacent layers, the 
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uniformity of layers, and the reflectivity for light of wavelengths 
0.62 A to 200 A of synthetic multilayer crystals. Additionally, 
device development was to be undertaken with emphasis on spec- 
trum analyzing dispersion elements, high energy Kirkpatrick-Baez 
X-ray microscope mirrors, multi-keV (1 to 5 keV) X-ray applica- 
tions, X-ray beam splitters and synthetic multilayers fabricated from 
adjoining elements in the periodic table. 


6580 Mathematical Physics 
REFER ALSO TO CITATION(S) 6580001550 


1552 (DOE/ER/10841—12) Data-driven choice of a 
spectrum estimate: the applicability of cross-valida- 
tion methods. Hurvich, C.M. (Princeton Univ., NJ (USA). 
Dept. of Statistics). Jul 1984. Contract AC02-81ER10841. 
8p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85001411. 

In this report, we are concerned with the objective choice of 
a spectrum estimate from a class C of possible estimates. We will 
present a method of doing this for univariate stochastic processes 
when the members of C are functions of the estimated covariance 
sequence. Thus, C can simultaneously include Blackman-Tukey and 
autoregressive spectrum estimates, among others. The essence of 
the method is to use any of the existing cross-validation techniques 
in conjunction with a new and generally applicable definition, 
which we will propose, for the leave-out-one version of a spectrum 
estimate. 


1553 (DOE/ER/10841—13) Simple approximate var- 
iances for bletter values; a . Supplement to 
Technical Report 269, Series 2. Mendoza, C.; Tukey, J.W. 
(Princeton Univ., NJ (USA). Dept. of Statistics). Jun 1984. 
Contract AC02-81ER 10841. 32p. NTIS, PC A03/MF A0Ol1; 
1; GPO Dep. File Number DE85001410. 

Estimates of the variance of certain linear combinations of 
order statistics (b-letter values) are proposed. The estimates are 
nonparametric and are quadratic forms in some order statistics. A 
heuristic justification of these estimates is provided. The perform- 
ance of the estimates is judged from two sampling experiments. 
From the experiments the estimates are found to have a very 
modest bias and to adapt well to several sampling paradigms. 


1554 (DOE/ER/10841—14) Scrawl plots, and letter and 
bletter strips. Veitch, J.G. (Princeton Univ., NJ (USA). 
Dept. of Statistics). Jun 1984. Contract AC02-81ER 10841. 
a NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE85001409. 

Data from a bivariate distribution is often graphically pre- 
sented by using a scatter plot. Adding a suitable depiction of the 
marginal data distributions to the edges of the scatter plot allows 
interesting features of the marginal data distributions to be seen 
alongside the original bivariate data. We propose providing these 
marginal depictions by a modification of Quantile-Quantile plots 
(Qq plots) we call scrawl plots. We also propose adding a strip or 
axis showing location of the letter values, or the broadened letter 
values. Since scrawl plots are modified QQ plots they inherit useful 
features of QQ plots; these include information about the shape of 
the marginal distribution, the presence and type of skewness, the 
presence of heavy tails, gaps and ties in the ordered data, appear- 
ances of bimodality or high shoulders, and assumptions of normali- 
ty. This type of information is often either absent or depicted 
poorly, both in univariate competitors to the QQ plot and in the 
basic scatter plot. 


1555 (SOL—84-4) Generalized convex functions: proper- 
ties, optimality and duality. Kaul, R.N.; Kaur, S. (Stanford 
Univ., CA (USA). Systems timization Lab.). Aug 1984. 
Contract AT03-76ER72018. 26p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85001553. 

It is shown that a set which is closed and locally star shaped 
at each of its points is convex. Moreover, a semilocally convex 
function on a closed set which is also lower semi-continuous is a 
convex function. A characterization is given for a function to be 
semilocally convex. For a nonlinear programming problem involv- 
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ing semilocally convex functions, a dual is associated and necessary 
optimality conditions derived. 


70 FUSION ENERGY 


7001 Plasma Research 
REFER ALSO TO CITATION(S) 7001001542, 1628, 1649 


1556 (CONF-840520—21) Control of surface composi- 
tion and hydrogen me by plasma conditioning. Claus- 
ing, R.E.; Heatherly, L. (Oak Ridge National Lab., TN 
(USA). 29 May 1984. "Contract AC05-840OR21400. 22p. 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE85001859. 

From 6. international conference on plasma surface interac- 
tions in controlled fusion devices; Nagoya, Japan (14 May 1984). 

Data from a laboratory simulator, TEXTOR, JET, and 
other tokamaks are used to show that oxygen and carbon surface 
impurities on the walls of plasma chambers are interrelated and can 
be manipulated by controlling the composition of the gas used for 
plasma surface conditioning. Not only can oxygen be reduced to 
low levels but carbon (and other elements) can be either removed 
or deposited and reacted with the substrate. In the case of carbon 
deposits, a thin metal-carbide layer can be formed or thicker depos- 
its of elemental carbon can be made. Surface compositions can be 
reproduced easily and reversibly in a controlled way. Furthermore, 
these composition changes can alter the hydrogen recycling speed 
and plasma impurity levels by an order of magnitude or more. In 
the simulator we have related gas composition to surface composi- 
tion changes and resulting recycling behavior. Surface oxygen 
levels can be reduced from 30 to less than 3 at. % in less than 45 
min of discharge cleaning. Carbon and oxygen levels as well as 
those of other surface active impurities are interrelated. Examples 
are shown and discussed. Comparisons are made to show the 
changes in the hydrogen recycling behavior caused by various sur- 
face preparations (compositions). 


1557 (CONF-840520—24-Draft) Discharge cleaning and 
plasma purity in ISX-B. Wootton, A.J.; Mioduszewski, P.K. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 14p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85001270. 

From 6. international conference on plasma surface interac- 
tions in controlled fusion devices; Nagoya, Japan (14 May 1984). 

Two simply measured parameters are shown to be useful in 
characterizing the vacuum vessel and plasma cleanliness and in pre- 
dicting plasma performance in the ISX-B tokamak. It is demonstrat- 
ed that the parameter P/sub rad//anti n/sub e/, measured at the 
start of each tokamak discharge, is related to both the available op- 
erating space (I/sub p/, anti n/sub e/) with Ohmic heating and the 
energy confinement times achieved with neutral beam injection. An 
assessment of P/sub rad//anti n/sub e/ on both a shot-to-shot and a 
day-to-day basis then determines the changing cleanliness of the 
plasma. It is further shown that P/sub rad//anti n/sub e/ can be 
predicted by the results of a residual gas analysis performed after 
discharge cleaning; specifically, it is directly proportional to the 
fractional concentration of water vapor. 


1558 (CONF-840922—5) FIR interferometer/polarime- 
ter system on ISX-B tokamak. Ma, C.H.; Hutchinson, D.P.; 
Staats, P.A.; Vander Sluis, K.L. (Oak Ridge National Lab., 
TN (USA)). 1984. 1lp. NTIS, PC A02/MF A001; GPO 
Dep. File Number DE85001129. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

Recent results of simultaneous measurements of electron 
density and Faraday rotation on ail five channels of the FIR inter- 
ferometer/polarimeter system on ISX-B are presented. The time 
resolution of the interferometer is typically 1 ys. The standard de- 
viation of the output of the interferometer of a constant phase shift 
is less than 5 x 10°? fringe, corresponding to a line electron density 
of 5 x 10" cm™®. The polarimeter shows a sensitivity of the order 
of one milliradian and a time resolution of approximately 1 msec. 
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Data are reported on ohmic- as well as neutral-beam-heated plas- 
mas including solid hydrogen pellete injections. It is believed that 
this is the first successful measurement of Faraday rotation in 
pellet-injected discharges. Data analysis codes have been developed 
and the results are compared with other measurements. 


1559 (DOE/ET/53003—T3) Theoretical investigations 
relevant to magnetic fusion research, Kammash, T. (Michi- 
gan Univ., Ann Arbor (USA)). 1982. Contract AC02- 
76ET53003. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001776. 

The studies carried out can be classified into three major cat- 
egories: Mirror Studies with emphasis on Tandem Mirrors; Com- 
pact Tori with emphasis on Field-Reversed Mirrors and Field-Re- 
versed Moving Rings, and studies associated with EBT. In some in- 
stances the problems are of such fundamental nature that they can 
be, with proper modifications, applied to more than one device. A 
brief description of some of the problems we plan to investigate 
and their relevance to current and future devices will be presented. 


1560 (DOE/ET/53017—76) Field-reversing electron and 
ion rings for the confinement and heating of plasmas. Annual 
progress report, September 1, 1983-August 31, 1984, Fleisch- 
mann, H.H. (Cornell Univ., Ithaca, NY (USA)). 1984, 
Contract AC02-76ET53017. 6p. NTIS, PC A AOl; 
GPO Dep. File Number DE85000867. 

Brief statements are given on the following work during this 
period: (1) RECE-Christa; (2) 700 keV cusp injection device; (3) 
model calculations; and (4) theory effort. (MOW) 


1561 (DOE/ET/53043—12) Experimental investigations 
of driven Alfven wave resonances in a tokamak plasma using 
carbon dioxide laser in . Evans, T.E. (Texas 
Univ., Austin (USA). Fusion Research Center). 1984. 
Contract AC05-78ET53043. 189p. NTIS, PC A09 AOl; 
1; GPO Dep. File Number DE85001049. 

The first direct observation of the internal structure of 
driven global Alfven eigenmodes in a tokamak plasma is presented. 
A carbon dioxide laser scattering/interferometer has been designed, 
built, and installed on the PRETEXT tokamak. By using this diag- 
nostic system in the interferometer configuration, we have for the 
first time, thoroughly investigated the resonance conditions re- 
quired for, and the spatial wave field structure of, driven plasma 
eigenmodes at frequencies below the ion cyclotron frequency in a 
confined, high temperature, tokamak plasma. 


1562 (DOE/OR/21400—T48) Atomic processes involv- 
ing impurities in the plasma edge. Phaneuf, R.A. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract ACO05- 
840R21400. 25p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001277. 

A brief overview and bibliography is given of collisional 
processes involving common plasma impurities which play impor- 
tant roles in the edge or scrape-off plasma Tegion of magnetically- 
confined fusion devices. An assessment is given of the status of the 
existing atomic-collision data base, of current and proposed data 
needs, and of forthcoming developments which are likely to aug- 
ment this data base during the next few years. 


1563 (EUR-CEA-FC—1204) Linear stationary states of 
dissipative modes in cylindrical geometry. Dagazian, R.Y.; 
Paris, R.B. (Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Recherches sur la Fusion Controlee). Dec 1983. 42p. NTIS 
(US Sales Only), PC A03/MF AOl. File N 
DE84752136. 

The theory of resistive instabilities (tearing and interchange) 
has been reworked including the full collisional viscous tensor and 
thermal conductivity in cylindrical geometry. Particular attention is 
devoted to the existence of stationary states made possible by the 
presence of viscous effects. These states are important as they form 
the basis for calculating anomalous heat transport in weakly nonlin- 
ear regimes. 
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1564 (GA-A—17708) CO: laser interferometer array for 
Big Dee. Fairbanks, E.S. (GA Technologies, — San 
Diego, CA (USA)). Sep 1984. Contract A 3-84ER51044. 
17p. (CONF-840922—16). NTIS, PC A02/MF A011; GPO 
Dep. File Number DE85001718. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

A twelve channel interferometer array is planned for obtain- 
ing electron density profiles on Big Dee. Each channel consists of 
coaxial CO, and HeNe laser beams. The reference beam is formed 
by splitting off half of the laser power at each wavelength by using 
acousto-optic modulators which introduce a 40 MHz frequency 
shift in the reference beam. The detected interference signals from 
room temperature visible and IR detectors are mixed with the 40 
MHz drive for the acousto-optic cells. The quadrature mixer signals 
result in phase information due to vibration and phase velocity vari- 
ation in the plasma. Simultaneous solution of the two equations de- 
scribing the phase shift at the two wavelengths yields the phase 
shift due only to the plasma effects. The arithmetic operations will 
be performed digitally in real time by a dedicated microprocessor 
in each channel. The execution speed of the microprocessor is ex- 
pected to be sufficent for measuring line integral density in the 
presence of vibrations of 1 mm amplitude at 1 Hz or 10 ym ampli- 
tude at 100 Hz. Phase resolution for each channel is 27/64 and 
time between samples is 25 psec. Density profiles are derived from 
chordal line integral density data by computer tomography. 


1565 beget Sequentially-framing soft x-ray 
camera tokamak plasma studies. Lieber, AS. 
Snider, R. (GA Technologies Inc., San Diego, CA (USA)). 

1984. Contract AT03-84ER5 1044. llp. (CONF- 
840922—15). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001717. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

X-ray camera techniques developed in laser fusion have been 
applied to view tokamak discharges in 1 to 3 keV light. The 
camera consists of an image intensifier fluor combination viewing 
the plasma tangentially through a pinhole. The resultant image is 
optically coupled to a standard CCD television camera for remote 
viewing. The first intensifier is gated so that the camera produces a 
sequence of photos every 16 milliseconds of variable frame duration 
from 16 ms to 10 microseconds. 


(IPPCZ—249, pp 59-75) Investigation of electron 
experiments REB-plasma in 


interaction by means 

Arzhanikov, A.V.; Vyacheslavov, 

x V.S. (AN SSSR, Novosibirsk. Inst. ee 
Fiziki). Mar 1983. (In Russian). NTIS (US Sales Only), PC 

A12/MF AO01. File Number T184703485. (CONF-8303171— 


). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

A complex Thomson scattering apparatus for the diagnostics 
of REB-heated plasma, which makes registration of the scattered 
light of a ruby laser possible simultaneously at angles of 90deg and 
8deg, was developed together with a system for instantaneous 
measurement of plasma density radial profiles from the spatial dis- 
tribution of the scattered light intensity. Both systems are described 
in detail and the main results of measurements are presented. The 
temperature and density of plasma bulk were determined from the 
90deg scattering. Under certain experimental conditions the energy 
content of this component considerably exceeds the amount of 
energy which can be deposited by the Coulomb interaction of the 
return current. Electrons with energy as high as 1 keV were re- 
corded for the first time by means of small-angle scattering. Their 
density makes up only several percent of bulk density, but they 
carry a considerable part of the total plasma energy. Simultaneous 
measurements proved a strong nonequilibrium of the electron distri- 
bution function. 
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(IPPCZ—249, 123- aa Current driving by 
-2 tokamak. Budnikov, V.N.; 
V.V.; Esipov, LA. 
ov, A. Yu.; Shcherbinin, 
. iziko-Tekhnicheskij Inst.); 
Levitskij, A.N.; cog LE. Mar 1983. (In Russian). 
NTIS (US Sales Only), PC Al2/MF AOl. File Number 
TI84703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

Experiments are reported on the high- “frequency current 
drive in the FT-2 tokamak. The FT-2 facility is used for investiga- 
tions of auxiliary plasma heating by lower hybrid and electron cy- 
clotron waves. Especially the direct excitation of slowed-down 
lower hybrid waves with phase velocity close to the electron ther- 
mal one, proved to be very efficient for the excitation and sustain- 
ment of a steady-state plasma current. The current excitation sub- 
stantially influences the equilibrium of a plasma ring in the toka- 
mak. The value of the driven current and its dependence on plasma 
density agrees well with theoretical predictions. 


1568 (IPPCZ—249, pp 150-157) Recent measurements 
on the MT-1 tokamak. Buerger, G.; Hrehuss, G.; Kardon, 
B.; Kostka, P.; Kotai; Manuaba, A; Mezey, G.; Montvai, 
A; Paszti, F.; ’ Petravich, G. (Hun Academy of Sci- 
ences, Budapest. Central Research Inst. for Physics). Mar 
1983. NTIS (US Sales Only), PC Al2/MF AOl. File 
Number T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The MT-1 tokamak is a small iron-core machine, furnished 
with advanced diagnostics and a computer data-acquisition and - 
handling system, operating since 1980 in Budapest. Two main lines 
of research activity are followed, one being connected with the re- 
sistive MHD plasma properties and the other, more practical one, 
being related to piasma-wall interaction studies. In a recent series of 
experiments the internal disruptions and oscillations of the poloidal 
magnetic field were investigated. A direct observation of magnetic 
island formation is under preparation. Surface contamination analy- 
sis by means of the RBS-channeling method was applied to silicon 
single crystal samples placed in the limiter shadow. In this way, 
radial profiles of various metallic impurities were determined. 


1569 (IPPCZ—249, pp 158-170) Initial stage of the dis- 
charge in the TM-1-MH tokamak. Badalec, J.; Jakubka, K.; 
Kopecky, V.; Stoeckel, J.; Zacek, F. (Ceskoslovenska Aka- 
demie Ved, Prague. Ustav Fyziky Plazmatu); Bocancea, A.; 
Ionescu Bujor, T.; Pantea, A.; Valeanu, V. (Institutul Cen- 
tral de Fizica, Bucharest (Romania)). Mar 1983. NTIS (US 
Sales Only), PC A12/MF AO1. File Number T184703485. 
(CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The time behaviour of electron temperature and neutral gas 
densities during the initial stage of the discharge in the TM-1-MH 
tokamak were investigated by a spectroscopic method based on an 
analysis of temporal profiles of the H-beta line of hydrogen. The 
experimental results reported confirm validity of the Breton model 
assuming a time-dependent electron temperature within the time in- 
terval of interest. Consideration of neutral influx from the walls has 
no substantial effect on the value of electron temperature deter- 
mined from the Breton model. The influence of dissociation proc- 
esses of molecular hydrogen also proved to be small. The density 
of neutrals in the initial stage of the tokamak discharge was deter- 
mined from measurements of the absolute intensity of the H-beta 
line. It is shown that the plasma volume observed during these 
measurements does not change considerably. 


ae pp 171-201) Investigations of the 
start up phase in the TM 1 tokamak. Prinzler, H.; Heymann, 
P. (Akademie der Wissenschaften der DDR, Berlin. —- 
linstitut fuer Elektronenphysik); Stoeckel, J.; Badalec, J.; 
Zacek, F.; Jakubka, K.; Kopecky, V. (Ceskoslovenska Aka- 
demie Ved, Prague. Ustav Fyziky Plazmatu). Mar 1983. 
NTIS (US Sales Only), PC A12/MF A0O1. File Number 
T1I84703485. (CONF-8303171—). 
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From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The avalanche phase of the plasma discharge in the TM-1- 
MH tokamak was investigated. Basic parameters of the discharge, 
the position of the plasma ring, and Langmuir probe characteristics 
were measured. Following experimental results, the plasma density 
increases exponentially during the initial stage, the time constant 
being determined by the balance between carrier production and 
losses. Carrier production is controlled by the electron drift in the 
toroidal electric field and not by thermal ionization. Carrier losses 
are determined by auxiliary perpendicular magnetic fields and by 
internal fields caused by various imperfections of the tokamak ge- 
ometry. A theoretical model describing electrodynamical properties 
of the avalanche phase of the discharge was set up. The model 
makes it possible to calculate important plasma parameters from 
simple measurements of loop voltage and plasma current. The cal- 
culated values are in good agreement with experimental data. 


1571 (IPPCZ—249, pp 258) Nonlinear variations of the 
reflection coefficient at the lower hybrid heating. Petrzilka, 
V.A.; Klima, R.; Pavlo, P. (Ceskoslovenska Akademie Ved, 
Prague. Ustav Fyziky Plazmatu). Mar 1983. NTIS (US 
Sales Only), PC Al2/MF AOl1. File Number T184703485. 
(CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 


1572 (IPPCZ—249, pp 119-122) Ultrasoft X-ray diag- 
nostics of REBEX plasma. Piffl, V.; Raus, J.; Sunka, P. (Ces- 
koslovenska Akademie Ved, Prague. Ustav Fyziky Plaz- 
matu). Mar 1983. NTIS (US Sales Only), PC A12/MF AO1. 
File Number T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

A combined detector of ultrasoft and hard X rays was devel- 
oped for the diagnostics of REB-heated plasma in the REBEX ma- 
chine. The detector consists of two separate arms. In the hard-X- 
ray arm a scintillation detector consisting of an aluminium-covered 
plastic scintillator and a photomultiplier is used. The aluminium 
protecting foil also serves as the photocathode of a photoemission 
detector in the soft-X-ray arm. To enhance the detector sensitivity, 
the emitted photoelectrons are first accelerated and then detected 
by another scintillator-photomultiplier system. Two identical detec- 
tors are necessary for measurements of electron temperature using 
the absorber method. Electron temperatures as low as 20 to 50 eV 
were determined using very thin absorber foils. Time variations of 
plasma temperature after beam injection and during magnetoacous- 
tic oscillations of the hot plasma column were studied. 


1573 (IPPCZ—249, pp 250-253) Optimized Si-detector 
of X-rays from nanosecond plasma. Pina, L. (Ceske 
Vysoke Uceni Technicke, Prague (Czechoslovakia). Fakulta 
Jaderna a Fysikalne Inzenyrska). Mar 1983. NTIS (US Sales 
Only), PC Ai2/MF AOl. File Number 1184703485. 
(CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The spectral and time characteristics must be improved of 
X-ray detectors to meet the high demands placed on them in laser 
plasma experiments. A special optimized Si PIN diode was devel- 
oped and tested. It exhibits time constants better than 0.5 ns and 
good spectral responsivity in the entire 200 eV - 10 keV energy 
range. The results are presented of electron temperature measure- 
ments performed in a laser-produced CH plasma by the two-foil ab- 
sorption technique to demonstrate detector capability. 


1574 (IPPCZ—249, pp 270-271) Schlieren method diag- 
nostics of plasma compression in front of coaxial gun. Kra- 
varik, J.; Kubes, P.; Hruska, J.; Bacilek, J. (Ceske Vysoke 
Uceni Technicke, ” Podebrady (Czechoslovakia). Fakulta 
Elektrotechnicka). Mar 1983. NTIS (US Sales Only), PC 
ee AO1. File Number TI84703485. (CONF-8303171— 


From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 





The schlieren method employing a movable knife edge 
placed in the focal plane of a laser beam was used for the diagnos- 
’ tics of plasma produced by a coaxial plasma gun. When compared 
with the interferometric method reported earlier, spatial resolution 
was improved by more than one order of magnitude. In the deter- 
mination of electron density near the gun orifice, spherical symme- 
try of the current sheath inhomogeneities and cylindrical symmetry 
of the compression maximum were assumed. Radial variation of 
electron density could be reconstructed from the photometric meas- 
urements of the transversal variation of schlieren light intensity. 
Due to small plasma dimensions, electron density was determined 
directly from the knife edge shift necessary for shadowing the cor- 
responding part of the picture. 


1575 (IPPCZ—249, pp 80-95) Nonlinear skinning phe- 
nomena in a plasma. Kingsep, A.S.; Mokhov, Yu.V.; Chuk- 
bar, K.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). Mar 1983. (In Russian). NTIS (US Sales Only), PC 
A12/MF AO1. File Number TI84703485. (CONF-8303171— 


From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

e nonlinear problem o! strong magnetic field penetration 
into a plasma is solved analytically in the approximation of electron 
hydrodynamics, valid for high current velocities and short charac- 
teristic times. A step-like change of the magnetic field at the plasma 
boundary is assumed. Phenomena arising from neglecting the dis- 
placement current are discussed. Basic equations of electron hydro- 
dynamics are derived. An additional mechanism of field penetration 
into a plasma due to the density gradient occurring at the plasma 
boundary is found and its analogy in solid state physics discussed. 
Formally, field penetration into a plasma cannot be described by 
the equation of thermal conductivity but by the Burgers equation 
which can be solved analytically. The effects of external currents 
and the curvature of field lines are analyzed and the problem of 
beam penetration into a conducting medium is discussed in detail. 


1576 (IPPCZ—249, pp 215-233) Ion acoustic plasma 
turbulence and anomalous transport. Bychenkov, V.Yu.; 
Silin, V.P. (AN SSSR, Moscow. Fizicheskij Inst.). Mar 
1983. (In Russian). NTIS (US Sales Only), PC Al2/MF 
AO1. File Number T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

Theoretical studies on ion acoustic plasma turbulence are 
critically surveyed, and a new approach which removes existing 
discrepancies between theory and experiment is proposed. It con- 
sists in considering both the nonlinear process of induced wave 
scattering on ions and the quasilinear process of electron relaxation 
on ion-sound pulsations. The steady-state regime only of the ion 
acoustic turbulence is considered. Expressions are derived for tur- 
bulence frequency and angular spectra, for relaxation times of elec- 
tron and ion temperatures and for thermal flux. The Ohm law for a 
turbulent plasma is formulated and the limit value of electron ther- 
mal flux is found. Such phenomena are discussed as is strong radi- 
ation absorption due to nonlinear transformation of electromagnetic 
waves and anomalous Brillouin scattering. The influence of magnet- 
ic field on the frequency and angular distribution of ion acoustic 
turbulence is studied. 


(IPPCZ—249, pp 242-244) Soft X-ray emission of 


laser-produced aluminum plasmas. 
(Ceske Vysoke Uceni Technicke, Pra (Czechoslovakia). 
Fakulta Jaderna a Fysikalne Inzen ). Mar 1983. NTIS 
(US Sales Only), PC A1l2/MF AOl. File Number 
1184703485. (CONF- 8303171—). 
From 12. Czechoslovak seminar on plasma physics and tech- 
att Liblice, Czechoslovakia (21 Mar a 
A computer simulation code was developed for the study of 
radiation characteristics of laser-produced plasmas containing ions 
of high atomic numbers. The code is one-dimensional, Lagrangian, 
the integration scheme being explicit for the hydrodynamics and 
implicit for heat conduction. Emphasis is placed on the ionization 
and radiation processes involved, including radiation transport. 
Atomic collision physics is treated by reduced DCA approximation. 
The results of calculations are compared with the experiment by 


ee P.; Drska, L. 
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means of X-ray emission spectra as demonstrated for the particular 
case of a Nd-glass laser pulse incident on a slab aluminium target. 
Despite the approximation used in the code, a comparison of exper- 
imental and simulation results indicates good general agreement. 


(IPPCZ—249, Penni 245-249) Radiation calculations 
of high-parameter non-LTE plasma using average ion model. 
Kaspar, V.; Drska, L.; Stoll, I. (Ceske Vysoke Uceni Tech- 
nicke, Prague (Czechoslovakia). Fakulta Jaderna a Fysi- 
kalne Inzenyrska). Mar 1983. NTIS (US Sales Only), PC 
paeee! A01. File Number TI84703485. (CONF-8303171— 


From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The average ion model has been chosen for determining the 
absorption and radiation characteristics of high-parameter and non- 
equilibrium plasmas. The quantum characteristics of a plasma ion 
are derived from the calculated energy eigenvalues by extending 
the method to include the properties of plasma particles. Subse- 
quently transition rates between bound and/or free electron states 
are found and analytic formulas for all atomic plasma processes are 
modified in a manner consistent with the average ion model. The 
reabsorption of plasma radiation in an optically thick plasma is 
taken into consideration. A universal computer code has been de- 
veloped to obtain numerical data for both a single-element plasma 
and that consisting of a mixture of three elements. Some typical re- 
sults for equilibrium and non-equilibrium aluminium plasmas are 
presented. While the accuracy of calculations is sufficient for low 
and medium-Z elements, only order-of-magnitude estimates can be 
made for high-Z plasmas. 


1579 (IPPCZ—249, pp 76-79) Dynamics of overheated 
plasma column (abstract). Jungwirth, K.; Ullsch- 
mied, J. (Ceskoslovenska Akademie Ved, Prague. eo 
Fyziky Plazmatu). Mar 1983. NTIS (US Sales Only), PC 
A12/MF AO1. File Number TI84703485. (CONF-8303171— 


). 
From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The original theoretical model of the dynamics of a rapidly 
heated cylindrical plasma column is extended to cover magnetic 
storage and fast magnetic compression phenomena. Fast energy 
changes as well as slow processes of energy redistribution and 
losses are taken into account. The kinetics of a magnetized plasma 
column is replaced by the dynamics of its cross-section which is de- 
scribed by a set of nonlinear equations containing only macroscopic 
parameters. Analytical solutions may be obtained even in the most 
general instances of systems with irreversible losses in a finite-con- 
ductivity plasma and a metallic chamber wall. In a conservative 
system the whole desired information may be derived from the 
energy balance principle treated mathematically as the equation for 
the kinetic energy of nonlinear radial magnetoacoustic oscillations 
of a plasma column. Quasistatic processes are included in the model 
as a special instance with kinetic energy approaching zero. Many 
other instances are discussed in detail. 


1580 (IPPCZ—249, pp 208-214) Kinetic description of 
tearing mode M=1. Gusakov, E.Z.; Piliya, A.D. (AN 
SSSR, i . Fiziko-Tekhnicheskij Inst.). Mar 1983. (In 
Russian). S (US Sales Only), PC Al2/MF AOl. File 
Number T1I84703485. (CONF-8303 171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; | Liblice, Czechoslovakia (21 Mar 1983). 

A theoretical study is presented of the electrodynamics of 
the tearing layer, whose results can be applied to the analysis of 
both the higher modes and the M=1 mode. Following a standard 
procedure of tearing mode analysis, the stability is studied of a cur- 
rent-carrying cylindrical plasma column immersed in a strong axial 
magnetic field with respect to disturbances whose electric field is 
expressed through the wave potential and parallel-to-magnetic field 
component of the vector potential. The field of a singular layer is 
described by a system of differential equations of the fourth order. 
Using the integral Laplace transform, the asymptotic behaviour of 
the system is analyzed and a dispersion relation derived. Analytic 
expressions for the growth rate of the instability mode M=1 are 
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obtained. Using the same procedure the phenomena associated with 
a finite Larmor radius of ions can be studied analytically. 


1581 (IPPCZ—249, or PNM Effect of LH wave » 
the peripheral plasma o -1-MH tokamak. Badalec, J.; 
Datlov, J.; Jakubka, K.; Kopecky, V ——— S.; Kryska, 
L; Magula, = Stoeckel, J.; F. (Ceskoslovenska 
Akademie V ed, Prague. Ustav Fyziky Plazmatu); Nano- 
bashvili, S. (AN Gruzinskoj SSR, Tbilisi. Inst. Fiziki). Mar 
1983. NTIS (US Sales Only), PC Al2/MF AOl. File 
Number TI84703485. (CONF- -8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The effect of lower hybrid waves on the parameters of pe- 
ripheral plasma in the TM-1-MH tokamak is investigated in close 
connection with a previous study of lower hybrid heating of the 
plasma core. Radial profiles of the saturated ion current are recon- 
structed from measurements using a movable Langmuir probe. The 
enhancement of the saturated ion current observed in a limiter 
shadow is interpreted as the heating of peripheral ions due to ab- 
sorption of decay waves generated in this region as a result of the 
nonlinear wave-plasma interaction. Langmuir probe measurements 
found no increase in electron temperature or electron density due 
to direct local absorption of the pump wave. 


(IPPCZ—249, pp 256-257) Pseudospectral meth- 

ods with improved accuracy for solving nonlinear evolution 

Sedlacek, Z. 7 hl cm Akademie Ved, 

Ustav Fyziky Plazmatu). Mar 1983. NTIS (US 

Sales Only), PC Al2/MF A0O1. File Number TI84703485. 

(CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 

nology; Liblice, Czechoslovakia (21 Mar 1983). 


1583 (IPPJ—599, pp 148-157) Magnetic surface com- 
in the heliotron device. Uo, K.; Motojima, 


O. (Kyoto Univ., Uji (Japan). Plasma Physics Lab.). Jul 


1982. NTIS (US Sales Only), PC A99/MF AOl. File 
Number TI85780075. (CONF-8202103—). 

From US-Japan working on burning plasma physics and en- 

Nogoya, Japan (10 Feb 1982). 

tke slow adiabatic compression of the plasma in the helio- 
tron device is examined. It has a prominent characteristic that the 
plasma equilibrium always exists at each stage of the compression. 
The heating efficiency is calculated. We show the possible access to 
fusion. A large amount of the initial investment for the heating 
system (NBI or RF) is reduced by using the magnetic surface com- 


1584 (JAERI-M—83-109) Phase distortion by concave 
lens effect for FIR interferometry. Nagashima, apan 
Atomic Energy Research Inst., Tokyo). Jul 1983. 13p. 
NTIS (US Sales Only), PC A02/MF A0l. File Number 
DE84703486. 

A new interferometer system is designed, which has a func- 
tion to correct the concave lens effect of plasma and calibrate the 
phase errors due to mechanical vibrations caused by the electro- 
magnetic force during a plasma discharge. The feasibility of the 
design was experimentally verified. 


1585 (JAERI-M—83-148) Design of a mode converter 
for electron cyclotron heating by the method of normal mode 

Hoshino, Katsumichi; Kawashima, Hisato; Hata, 
Kenichiro; Yamamoto, Takumi. "(Japan Atomic Energy Re- 
search Inst., Tokyo). Sep 1983. 28p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE84703593. 

Mode conversion of electromagnetic wave propagating in 
the over-size circular waveguide is attained by giving a periodical 
perturbation i in the guide wall. Mode coupling equation is expressed 
by “generalized telegraphist's equations” which are derived from 
the Maxwell's equations using a normal mode expansion. A com- 
puter code to solve the coupling equations is developed and mode 
amplitude, couversion efficiency, etc. of a particular type of mode 
converter for the 60 GHz electron cyclotron heating are obtained. 
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1586 (Juel—1890) Rippling and drift instabilities in the 
straight cylinder tokamak. Rogister, A. (Kernforschungsan- 
lage Tuelich G.m.b.H. (Germany, F.R.). Inst. fuer Plasma- 

physik; Association Euratom-Kernforschungsanlage Juelich 
Gan.b iH. (Germany, F.R.)). Jan 1984. 23p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84752134. 

It is shown that the electron and ion diamagnetic drifts stabi- 
lize the rippling mode in the straight cylindrical tokamak model. 
Parallel electron heat conduction is further stabilizing if the param- 
eter etasub(e) = dinTsub(e)/dinN is positive. This has a conse- 
quence that the mode does not survive at temperatures exceeding, 
typically, 50 eV for standard values of magnetic field and density. 
The collisional drift wave is found to be always stable even when 
the effect of the tokamak current is included in the calculation. 


1587 (LA-UR—84-2905) Current measurements by Far- 
aday rotation in single mode optical fibers. Chandler, G.I; 
Jahoda, F.C. (Los Alamos National Lab., NM (USA)). 
1984. Contract W-7405-ENG-36. 14p. (CONF-840922—8). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85002025. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

Development of techniques for measuring magnetic fields 
and currents by Faraday rotation in single-mode optical fibers has 
continued. We summarize the results of attempts to measure the to- 
roidal plasma current in the ZT-40 Reversed-Field-Pinch using 
multi-turn fiber coils. The fiber response is reproducible and in 
accord with theory, but the amount and distribution of the stress- 
induced birefringence in this case are such that prediction of the 
sensor response at low currents is difficult if not impossible. The 
low-current difficulty can be overcome by twisting the fiber to 
induce a circular birefringence bias. We report the results of auxil- 
iary experiments with a fiber that has been twisted with 15 turns 
per meter and then re-coated to lock the twist in place. 


1588 (ORNL/TM—9201) Transient waveform acquisi- 
tion system for the ELMO Bumpy Torus. Young, K.G:; 
Burris, R.D.; Hillis, D.H.; Overbey, D.R. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1984. Contract ACO05- 
840OR21400. 56p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. 
File Number DE85000154. 

The transient waveform system described in this report is 
designed to acquire analog waveforms from the ELMO Bumpy 
Torus (EBT) diagnostic experiments. Pressure, density, synchrotron 
radiation, etc., are acquired and digitized with a Kinetic Systems 
TR812 transient recorder and associated modules located in a 
CAMAC crate. The system can simultaneously acquire, display, 
and transmit sets of data consisting of identification parameters and 
up to 1024 data points for 1 to 64 input signals (frequency range = 
0.01 pulse/s to 100 kHz) of data every one or more minutes; thus, it 
can run continuously without operator intervention. The data are 
taken on a VAX 11/780 and transmitted to a data base on a DEC- 
System-10. To aid the programmer in making future modifications 
to the system, detailed documentation using the Yourdon structural 
methods has been given. 


1589 (ORNL/TM—9210) Electron bounce resonance 
heating in a bumpy cylinder. Chen, G.L. (Oak Ridge Nation- 
al Lab., TN (USA)). Oct 1984. Contract AC05-840R21400. 
34p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85001732. 

In bumpy cylinder geometry, the electrons are classified inio 
trapped and passing particles. The interaction between a wave near 
the electron bounce frequency and the electrons is studied both nu- 
merically and analytically for the appropriate parameters of ELMO 
Bumpy Torus-Scale (EBT-S). It is shown that coupling of the 
waves to the electron bounce motion parallel to the magnetic field 
can lead to heating of those electrons near the passing/trapped 
boundary in velocity space. The stochastic threshold condition is 
eEoko/ma/sub b/? = 0.1. For this mechanism, it is found that the 
wave energy density required to induce stochastic heating in EBT 
by rf [in the frequency range of ion cyclotron resonance heating 
(ICRH)] is about an order of magnitude more than that estimated 
on the basis of cold plasma wave theory. It is hypothesized that this 
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discrepancy would disappear when the thermal correction to the 
wave propagation and the effects of collisions and toroidicity are 
included. We also suggest that the bounce resonance can enhance 
the electron cyclotron resonance heating (ECRH) efficiency in an 
EBT-like heating scheme. 


1590 (UCID—20157) Small, octopole-stabilized tandem 
mirror reactor. Devoto, R.S.; Baldwin, D.E.; Logan, B.G.; 
Hamilton, G.W.; Johnston, B.W. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 3 Oct 1984. Contract W-7405- 
ENG-48. 50p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85002144. 

It is shown that the use of octopole stabilization in a tandem 
mirror allows a large reduction in end-cell length. A novel feature 
of the method proposed in this report is the placement of the mini- 
mum IBI region coonsiderably off axis, thus rendering the core 
plasma more axisymmetric. The region from the core to the field 
minimum is bridged by a mirror-confined hot-electron mantle. Low 
8B, ideal magnetohydrodynamic stability, as evaluated with the 
interchange criterion, yields an upper limit to the required mantle 
peak B of 78% for a center-cell peak 8 of 75% and barrier peak B 
of 30%. Estimates for the worst type of classical radial diffusion - 
with stochastic displacements per bounce - show that such radial 
losses are negligible for this configuration. First estimates of power 
balance indicate Q ~ 10 for a reactor producing 500 MW of fusion 
power and Q ~ 25 for one producing 1000 MW, using conserva- 
tive assumptions regarding mantle 8 requirements and synchrotron 
radiation losses. 


1591 (UCRL—88979) Electromagnetic direct implicit 
PIC simulation. Langdon, A.B. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 29 Mar 1983. Contract W-7405- 
ENG-48. 9p. (CONF-8209260—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85000996. 

From Workshop on flux limiter and heat flow instabilities in 
laser-fusion plasma; Orsay, France (1 Sep 1982). 

Interesting modelling of intense electron flow has been done 
with implicit particle-in-cell simulation codes. In this report, the 
direct implicit PIC simulation approach is applied to simulations 
that include full electromagnetic fields. The resulting algorithm 
offers advantages relative to moment implicit electromagnetic algo- 
rithms and may help in our quest for robust and simpler implicit 
codes. 


1592 (UCRL—91329) Gamma-ray diagnostics of D-T 
fusion reactions. Moran, M.J. (Lawrence Livermore Nation- 
al Lab., CA (USA)). Sep 1984. Contract W-7405-ENG-48. 
10p. (CONF-840922—9). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE84017567. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

The development of D-T fusion-energy sources requires inti- 
mate and precise measurement of fusion-burn conditions in reactor- 
development experiments. Some of the limitations inherent in pres- 
ently available diagnostics based on massive particle emissions can 
be overcome by measuring fusion-generated high-energy gamma 
rays. Although gamma-ray intensities are low, gamma rays offer di- 
agnostic advantages of dispersion-free propagation and low intrinsic 
backgrounds. This paper describes two detector systems developed 
to study D-T fusion reactions by measuring the associated 16.7- 
MeV gamma-ray emissions. The first system is a Compton-recoil 
spectrometer and features good energy resolution of the 16.7-MeV 
photons. This system uses a sector-magnet spectrometer to isolate 
electrons forward-scattered by the high-energy gamma rays. The 
second system is a threshold Cerenkov detector and features a 
higher net sensitivity. A chamber filled with CO. gas acts as a Ce- 
renkov medium for electrons scattered by the 16.7-MeV photons. 
The gas pressure is adjusted so that electrons scattered by photons 
having energies less than 16.7 MeV do not have sufficient energy to 
generate Cerenkov light in the gas. 
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1593 (UCRL—91503) Perpendicular electron cyclotron 
emission from hot electrons in TMX-U. James, RA: Ellis, 
R.F.; Lasnier, C.J.; os T.A.; Celata, C.M. (Maryland 
Univ., College Park (USA); Lawrence Livermore National 
Lab., ‘CA SA); Lawrence Berkeley Lab., CA (USA)). 14 
Sep ‘1984. Contract ACO5-77ET53044,A CO3-76S 00098; W- 
7405-ENG-48. 13p. (CONF-8409157—2). NTIS, PC A02/ 
MF A01; GPO ce File Number DE85001045. 

From 5. topical conference on high temperature plasma 
diagnostics; Lake Tahoe, NV, USA (16 Sep 1984). 

Perpendicular electron cyclotron emission (PECE) from the 
electron cyclotron resonant heating of hot electrons in TMX-U is 
measured at 30 to 40 and 50 to 75 GHz. This emission is optically 
thin and is measured at the midplane, f/sub ce/ = 14 GHz, in either 
end cell. In the west end cell, the emission can be measured at dif- 
ferent axial positions thus yielding the temporal history of the hot 
electron axial profile. These profiles are in excellent agreement with 
the axial signals. In addition, the PECE signal level 
correlates well with the diamagnetic signal over a wide range of 
hot electron densities. Preliminary results from theoretical modeling 
and comparisons with other diagnostics are also presented. 


1594 Application of the implicit Fourier-expansion 
method to the calculation of three-dimensional equilibria by 
the iterative method. Shestakov, A.I. (California Univ., 
Livermore). Computer Physics Communications; 31: No. 2/3, 
227-233(Feb 1984). 

Also published as report UCRL--89752. 

The iterative method of finding solutions to three-dimension- 
al equilibria is discussed. The implicit Fourier-expansion method is 
briefly described and applied to the linear problems arising in the 
iterative loops. The paper shows how to efficiently solve for the 
magnetic field induced by the plasma. 
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1595 (ANL/FPP/TM—191) Sputtering performance of 
the TFCX limiter. Brooks, J.N. (Argonne National Lab., IL 
ge | Sep 1984. Contract W-31-109-ENG-38. 12p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85000779. 

The sputtering performance of the proposed TFCX pumped 
limiter was analyzed using the REDEP computer code. Erosion, 
redeposition, surface shape and heat flux changes with time, and 
plasma contamination issues were examined. A carbon coated limit- 
er was found to give acceptable sputtering performance over the 
TFCX lifetime if, and only if, acceptable redeposition properties of 
carbon are obtained. 


1596 (CEA-N—2363) Neutronic study of fusion reactor 
blanket. Barre, F. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette ag Feb 1984. 238p. (In 
French). NTIS (US Sales Only), PC All/MF AOl. File 
Number DE84752029. 

The problem of effective regeneration is a crucial issue for 
the fusion reactor, especially for the power reactor because of the 
conflicting requirements of heat removal and tritium breeding. For 
that, calculations are performed to evaluate blanket materials. Pre- 
cise techniques are herein developed to improve the accuracy of 
the tritium production and the neutron and gamma transport calcu- 
lations. Many configurations are studied with realistic breeder, 
structure, and coolant proportions. Accuracy of the results are 
evaluated from the sensitivity theory and uncertainty study using 
covariance matricies. At the end of this work, we presented the 
needs of nuclear data for fusion reactors and we give some advices 
for improving our knowledge of these data. 


1597 (CEA-N—2376) Shielding study of a fusion ma- 
chine. Elaboration of a global shielding calculation scheme for 
the Tokamak tore Supra. Diop, C.M’B. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jan 1984. 240p. (In French). NTIS (US Sales 
Only), PC Al1/MF AO1. File Number DE84752142. 
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This thesis presents a global shielding calculation scheme for 
neutron and gamma rays arising from the Tokamak TORE SUPRA 
fusion device, in which a deuterium plasma is used. To study the 
shield parameters we have elabored a important chaining of neu- 
tron and gamma transport codes, TRIPOLI, ANISN, MERCURE 
4, allowing to evaluate the radial and skyshine components of the 
dose rate behind the concrete shield. The study of thermonuclear 
neutron activation is fundamental to define a tokamak exploitation 
strategy. For this, two formalisme have been developed. They are 
based on a modelization of the activation reaction rates according 
to TRIPOLI, ANISN, and MERCURE 4 codes capabilities. The 
first one calculates, in one dimensional geometry, the deativation 
gamma dose rate inside the vacuum chamber. The second one is a 
tridimensional model which determines the spatial variation of the 
gamma dose rate in the machine room. The problem of the exist- 
ence of runaway electrons and associated secondary radiations, 
bremsstrahlung gamma rays particularly, is approched. The results 
which are presented have contributed to define the parameters of 
the concrete shield and a strategy for TORE SUPRA Tokamak ex- 
ploitation. 


1598 (CONF-831203—172) Design of the drift pumping 
system for MFTF-a+T. Metlzer, D.H. (Oak Ridge National 
Lab., TN (USA); General Electric Co., Oak Ridge, TN 
(USA)). 1983. Contract ACO05- 840R21400. 5p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE85000948. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

pumping in mirrors is a new concept (less than one 

year old). If it works, compared to charge-exchange pumping, it 
will simplify the MFTF-a+T interface and possibly reduce the cir- 
culating power required. From an engineering standpoint, it has 
seme very demanding requirements in terms of power and band- 
width. This paper describes a design which satisfies these require- 
ments. It also identifies a number of promising alternatives requir- 
ing investigation and verification. 


1599 (CONF-831203—183) MFIF-a+T end plug 
magnet design. Srivastava, V.C.; O'Toole, J.A. (Oak Ridge 
National Lab., TN (USA)). 1983. Contract ACO0S5- 
840R21400. 6p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85001170. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

The conceptual design of the end-plug magnets for MFTF- 
a+T is described. MFTF-a+ T is a near-term upgrade of MFTF- 
B, which features new end plugs to improve performance. The 
Fusion Engineering Design Center has performed the engineering 
design of MFTF-a+T under the overall direction of Lawrence 
Livermore National Laboratory. Each end plug consists of two 
Yin-Yang pairs, each with ~2.5:1 mirror ratio and ~5-T peak field 
on axis; two transition coils; and a recircularizing solenoid. This 

end-plug magnet system functional requirements 

i ta ag ggg The peak field at 
the windings of the end-plug coils is ~6-T. These coils are de- 
signed using the NbTi MFTF-B conductor and cooled by a 4.2K 
liquid helium bath. All the end-plug magnets are designed to oper- 
ate in the cryostable mode with adequate quench protection for 


minimizing the end-cell life cycle cost is summarized. 


1600 (CONF-831203—184) Use of advanced program- 
mable controllers in LCTF. Thompson, D.H.; Baylor, L.R.; 
Patek, D.R.; Fletcher, W.M. (Oak Ridge National Lab., TN 

(USA)). 1983. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE#5001 171. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

The present generation of industrial programmable logic 
controllers (PLCs) offers a variety of features that are ideal for use 
in large-scale fusion experiments. Among these features are compu- 
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tational capabilities, communication interfaces, ease of program- 
ming, and, most importantly, high reliability. In the Large Coil 
Test Facility (LCTF), three PLCs control all of the major systems, 
including liquid helium, liquid nitrogen, vacuum, vapor-cooled 
leads, coil protection, power supplies, and personnel protection. 
The PLC control system for LCTF is divided into three functional 
blocks. The first is the vacuum PLC that monitors all tank func- 
tions and has a graphic display panel on the Master Control Con- 
sole (MCC). A second PLC monitors all time-critical coil protec- 
tion functions and has the capability to initiate a dump of the stored 
energy in the coils when a setpoint is exceeded in coil or vapor- 
cooled lead monitoring instruments. The third PLC, which is desig- 
nated the facility PLC, monitors and controls the bulk of the 
LCTF facility systems and serves as a redundant coil protection 
PLC. The facility PLC is a Modicon 584, level-[V 32K word ma- 
chine with enhanced software features that include Proportional In- 
tegral Derivative (PID) control loops, block functions, and table 
lookups. A low-cost, color computer graphics terminal located in 
the MCC is attached to the Modbus link of the facility PLC and 
has the capability of displaying alarms and operating valves. A 
hard-copy terminal driven directly by the PLC logs all alarms and 
valve operations. Twenty-two process loops, including vapor- 
cooled lead flow, are controlled via the PID functions. 


1601 (CONF-831203—185) Status of the Large Coil 
Test Facility. Haubenreich, P.N.; Bohanan, R.E.; May, J.R.; 
Miller, H.E. (Oak Ridge National Lab., TN (USA)). 1983. 
Contract AC05-840R21400. 6p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE85000911. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

Large Coil Test Facility (LCTF) is serving as the focus 
for international collaboration in the development of superconduct- 
ing toroidal field coils. The United States is providing the test facil- 
ity and three test coils. EURATOM, Japan, and Switzerland are 
each providing one coil, to be tested in a six-coil compact torus. 
Construction of the LCTF was completed in November 1983 
within the $35.75 million budget established in December 1980. 
Concurrently with the later stages of construction, the vacuum 
system, the liquid nitrogen system, and the helium refrigeration 
system were operated in acceptance and performance tests. Two 
test coils with bath-cooled windings were received and installed by 
October 1983. Shakedown of the integrated facility systems and 
limited testing of the two coils are beginning in December 1983. 
Preparations have been made for installation of the other four test 
coils, which are now nearing completion in Europe and the United 
States. 


1602 (CONF-831203—186) Impact of key design param- 
eters on neutron wall load in an —¥ tokamak. Reiersen, 
W.T. (Oak Ridge National Lab., TN (USA)). 1983. Con- 
tract AC05-840R21400. 6p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE:85000908. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

A study was performed to determine the impact of key 
design parameters on neutron wall load in an ignited deuterium-trit- 
ium (D-T) tokamak. Systems effects of parameter variations were 
determined using the Fusion Engineering Design Center (FEDC) 
Systems Code. Poloidal variations in neutron wall load were deter- 
mined using the Monte Carlo Code for Neutron and Photon Trans- 
port (MCNP). The marked impact of key design parameters is 
quantitatively shown. 


1603 (CONF-840520—22) Hydrogen trapping, diffusion, 
and recombination in austenitic stainless steels. Langley, 
R.A. (Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 27p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85001871. 

From 6. international conference on plasma surface interac- 
tions in controlled fusion devices; Nagoya, Japan (14 May 1984). 

Trapping, diffusion, and recombination of hydrogen in aus- 
tenitic stainless steels are reviewed. It is suggested that since all of 
these processes are strongly interdependent and since the measured 
recombination rates are found to vary four orders of magnitude at 
any temperature, the data analysis techniques used to date are insuf- 
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ficient. A two-region diffusion model with surface recombination is 
proposed in which the surface layer is characterized by a smaller 
diffusion coefficient than the bulk. 


1604 (CONF-840910—16) MHD equilibrium and stabil- 
ity for stellarator/torsatron configurations. Carreras, B.A.; 
Cantrell, J.L.; Charlton, L.A.; Garcia, L.; Harris, J.H.; 
Hender, T.C.; Hicks, H.R.; Holmes, J.A.; Rome, J.A.; 
Lynch, V.E. (Oak ee ine National Lab., ™ (USA)). 1984. 
Contract AC05-840R21400. 8p. NTIS, PC A02/MF AO}; 1; 


GPO Dep. File Number DES: 001139. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

The stellarator equilibrium and stability studies presented in 
this paper are concentrated in two areas: the improvement of the 
understanding of high beta torsatrons through the concept of flux 
control and the study of helical axis configurations. 


1605 (CONF-840915—6) Startup of Large Coil Test Fa- 
cility. Haubenreich, P.N.; Bohanan, R.E.; Fietz, W.A.; 
Luton, J.N.; May, J.R. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85001669. 
From 13. symposium on fusion technology; Varese, Italy (24 
Sep a > 
Large Coil Test Facility (LCTF) is being used to test 
superconducting toroidal field coils about one-third the size of 
those for INTOR. Eventually, six different coils from four coun- 
tries will be tested. Operations began in 1983 with acceptance test- 
ing of the helium refrigerator/liquefier system. Comprehensive 
shakedown of the facility and tests with the first three coils (from 
Japan, the United States, and Switzerland) were successfully ac- 
complished in the summer of 1984. Currents up to 10,200 A and 
fields up to 6.4 T were reached. Data were obtained on perform- 
ance of refrigerator, helium distribution, power supplies, controls, 
and data acquisition systems and on the acoustic emission, voltages, 
currents, and mechanical strains during charging and discharging 
the coils. 


1606 (CONF-840916—3-Draft) Remote handling _re- 
quirements and considerations for D-T fusion reactors. Spam- 
pinato, P.T. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 19p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE85000940. 

From Robotics and remote handling in the nuclear industry 
conference; Toronto, Ontario, Canada (23 Sep 1984). 

This paper an overview of the maintenance considerations of 
next-generation fusion reactors. It draws upon the work done at the 
Fusion Engineering Design Center over the past several years in 
the conceptual development of tokamaks and tandem mirrors. It 
specifically addresses the maintenance philosophy adopted for these 
devices, the configuration development using a modular design ap- 
proach, scheduled and unscheduled maintenance operations, assem- 
bly and disassembly scenarios for component replacements, mainte- 
mance equipment requirements, and the operating availability of 
these devices. In addition, recent work on the development of a to- 
tally remote tokamak configuration is presented. 


(CONF-840937—7) High-performance TF coil 
design for the Toroidal Fusion Core Experiment (TFCX). Sri- 
vastava, V.C. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 4p. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE85001127. 


From Applied te Sn ern ‘conference; San Diego, 


CA, USA (9 Sep 1 oy 

The Toroidal ion Core Experiment (TFCX) is a pro- 
posed concept for an ignited, long-pulse, current-driven tokamak 
device. TF coil winding cross section in the inboard region is im- 
pacted by peak field 10 T, winding current density ~ 3500 A/cm? 
and peak nuclear heating rates 50 mW/cc. The winding utilizes a 
NbsSn internally cooled cable superconductor (ICCS), which is a 
modified version of the conductor used in the Westinghouse LCP 
coil. These modifications include the increase of void fraction from 
32% to 41% of the cable space for withstanding higher nuclear 
heating rates and a thicker conduit wall to carry larger magnetic 
loads. The critical current of an NbsSn conductor is strongly de- 
pendent on strain in the superconducting strands. The strain in 
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strands is lower when the windings are: (a) wound and then reacted 
(W/R), as compared to (b) reacted and then wound (R/W). The 
impact of these approaches on winding performance is discussed. 
The windings are pancake wound and cooled with supercritical 
helium. The LHe inlet (~ 4°K) and outlet (~ 5.5°K) connections 
are located on the sides of the TF coils. The conductor design, the 
winding design, and performance analysis are described. 


1608 (CONF-8311111—2) Technological requisites of 
the magnetic fusion energy programme. Cooper, W.A. (Oak 
Ridge National Lab., TN (USA)). 1983. tract ACOS5- 
840R21400. 28 NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85000915. 

From 2. inter-university energy symposium; Santiago, Chile 
(14 Nov hago 

An integral part of magnetic fusion energy research is the 

development of the technologies necessary for the confinement and 
heating of reactor-level plasmas. Heating systems based on injecting 
beams of energetic neutral particles or radio-frequency waves (or 
both) will be required to heat plasmas to the temperatures at which 
fusion is self-sustaining. These systems may be used also to drive 
plasma currents. The magnet systems required to confine reactor- 
size plasmas rely on the development of effective superconductors. 
Safety and tritium handling concerns become important consider- 
ations in designing reactor concepts. 


1609 (DOE/ER/53163—1) Integrated-blanket-coil 
(IBC) concept applied to the poloidal field and blanket sys- 
tems of a tokamak reactor. Steiner, D.; Block, R.C.; Mala- 
viya, B.K. (Rensselaer Polytechnic Inst., Troy, NY (USA). 
Dept. of Nuclear Engineering). 1983. Contract AC02- 
83ER53163. 37p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number 1DE85000437. 

A novel concept is proposed for combining the blanket and 
coil functions of a fusion reactor into a single component. This con- 
cept, designated the integrated-blanket-coil (IBC) concept, is ap- 
plied to the poloidal field and blanket systems of a Tokamak reac- 
tor. An examination of resistive power losses in the IBC suggests 
that these losses can be limited to = 10% of the fusion thermal 
power. By assuming a sandwich construction for the IBC walls, 
MHD.-induced pressure drops and associated pressure stresses are 
shown to be modest and well below design limits. For the stainless 
steel reference case examined in this paper, the MHD-induced pres- 
sure drop was estimated to be ~ 1/3 MPa and the associated pri- 
mary membrane stress was estimated to be ~ 47 MPa. The prelimi- 
nary analyses presented in this paper indicate that the IBC concept 
offers promise as a means for making fusion reactors more compact 
by combining blanket and coils functions in a single component. 


1610 (GA-A—17579) Extended abstract: ergodic mag- 
netic limiter experiments on secbe, UHL AA Tonkin, 
Grassie, J.S.; Ohyabu, N.; Brooks, N.H. (GA Technologi 
Inc., San Diego, CA (USA); Texas Univ., Austin (USA 
Fusion Research Center). May 1984. Contract ATOS. 
84ER51044. 20p. (CONF-840520—23). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85001390. 

From 6. international conference on plasma surface interac- 
tions in controlled fusion devices; Nagoya, Japan (14 May 1984). 

The ergodic magnetic limiter coils on TEXT have been re- 

configured to produce the primary helical perturbation resonance at 
m = 7/n = 3. The experiments continue to demonstrate that the 
weak resonant perturbations modify the edge conditions in keeping 
with model predictions. We observe a reduction in the intrinsic im- 
purity levels accompanying the helical current pulse, presumably 
the result of a reduction in the electron temperature in the edge. 
Heat follows the perturbed field lines to the limiter, generating heat 
load patterns which reflect the geometry of a magnetic island - lim- 
iter intersection. A strong spatial modulation of the electron density 
in the scrape-off-layer also reflects the helical mode structure. 


1611 (HEDL—7464) Spectral effects in FMIT. Doran, 
D.G. (Hanford Engineering Development Lab., Richland, 
WA (USA)). May 1984. Contract AC06-76FF02170. 23p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85001407. 


” 
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The Fusion Materials Irradiation Test Facility (FMIT) is an 
accelerator-based source of high energy neutrons to be constructed 
at the Hanford Engineering Development Laboratory. It will be 
unique in featuring a sufficiently high flux to permit testing of 
fusion reactor materials. at damage rates as high, or higher, than 
will be experienced in a commercial device. The neutron spectra in 
FMIT are different from those in a fusion device utilizing the D-T 
reaction; in particular, they include higher energy neutrons than 
produced in the D-T reaction. As a result, questions have been 
raised regarding possible difficulties in applying materials data ob- 
tained in FMIT. It is to those concerns that this note is addressed. 


1612 (HEDL—7469) Activation of several oxides. 
Doran, D.G.; Mann, F.M.; Heinisch, H.L. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 13 Jun 
1984. Contract ‘AC06-76FF02170. 4p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85001422. 

Oxides are used as dispersion hardening agents in alloys. 
Purpose of this work was to examine several candidate oxides for 
compatibility with the goal of reducing the activation of fusion re- 
actor materials to meet shallow burial criteria. The activation of 
MgO, BeO, Y20s, AlkOs, and CaO was estimated for a 10 MW-y/ 
m? irradiation at a STARFIRE first wall position. At the concen- 
trations used for dispersion hardening, none of the oxides would, in 
themselves, cause an alloy to exceed shallow burial limits. 


(INIS-SU—259, pp 34-38) Continuously renewed 
wall for a thermonuclear reactor. Livshits, A.I.; Pustovojt, 
YU.M.; Samartsev, A.A. (Leningradskij Ehlektrotekhniches- 
kij Inst. (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1982. (In Russian). NTIS (US Sales 
Only), PC A19/MF AOI. File Number 1185780020. 
(CONF-8106209—Vol.4). 

From 2. all-union conference on problems of 
thermonuclear reactors; » USSR (23 Jun Fy 

The possibility of creating a continuously renewed first wall 
of a thermonuclear reactor is experimentally investigated. The fol- 
lowing variants of the wall are considered: the wall is double, its 
part turned to plasma is made of comparatively thin material. The 
external part separated from it by a small gap appears to be protect- 
ed from interaction with plasma and performs structural functions. 
The gap contains the mixture of light helium and hydrogen and 
carbon-containing gas. The light gas transfers heat from the internal 
part of the wall to the external part. Carbon-containing gas pro- 
vides continuous renewal of carbon coating of the operating sur- 
face. The experiment is performed with palladium membrane 20 
pim thick. Carbon is introduced into the membrane by benzol pyrol- 
ysis on one of the surfaces at the membrane temperature of 900 K. 
Carbon removal from the operating side of the wall due to its 
spraying by fast particles is modelled by chemical etching with 
oxygen given to the operating membrane wall. Observation of the 
carbon release on the operating surface is performed mass-spectro- 
metrically according to the observation over O2 transformation into 
CO and CO:. It is shown that in cases of benzol pressure of 5x10™? 
torr, carbon current on the opposite surface is not less than 3x10 
atoms/sm? s and corresponds to the expected wall spraying rate in 
CF thermonuclear reactors. It is also shown that under definite 
conditions the formation and maintaining of a through protective 
carbon coating in the form of a monolayer or volumetric phase is 


(INIS-SU—259, pp 3-10) Parameters of high- 
vacuum pumps for heavy hydrogen isotopes pumping out. Sak- 
saganskij, G.L.; Serebrennikov, (Nauchno- 
Issledovatel' skij Inst. Ehlektrofizicheskoj Apparatury, Len- 
ingrad (USSR)); Bychkova, A.D.; Ershova, Z.V. (Vse- 
soyuznyj Nauchno-Issledovatel'skij "Inst. Neorganicheskikh 
Materialov, Moscow (USSR)). 1982. (In Russian). NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
TI85780020. (CONF-8106209—Vol.4). 

From 2. all-union conference on engineering problems of 
Gmigeios reactors; Leningrad, USSR (23 Jun a 
To specify parameters of vacuum systems of projected ther- 
item devices, experiments on deuterium and tritium pumping- 
out by high-vacuum pumps of different types are performed. Char- 
acteristics of industrial magnetic discharged pumps NORD-250, 
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TRION-150, NMD-0.025 as well as getter pump with direct-chan- 
nel titanium evaporator NIB-2 and non-scattered gas absorber for 
the cyal alloy (84% Zr+16% Al), are considered. Vacuum charac- 
teristics of pumps are determined during pumping-out of protium, 
deuterium and tritium. Besides, in some cases control measurements 
are performed when pumping out nitrogen and argon. The experi- 
mental data obtained show that the above means of high-vacuum 
pumping-out have the following values of the quickness of action in 
tritium (relative to protium): evaporating getter pump-0.25, magnet- 
ic discharge pumps-0 65-0. /-09; cyal alloy-0.1.5. 


1615 (INIS-SU—259, pp 18-25) Main designs of 
vacuum systems for experimental thermonuclear devices of 
new generation. Gurin, S.P.; Ermilin, Yu.M.; Ivanov, D.P. 
roe others). 1982. (In Russian). NTIS (Us Sales Only), PC 
voa AOl1. File Number T185780020. (CONF-8106209— 
O1.4). 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

The vacuum system of the T-15 tokamak designed for 
plasma production and investigation with parameters close to fusion 
reactor parameters, is described. The main units of the vacuum T- 
15 system are the discharge chamber, cryostat and neutron injec- 
tors. Discharge chamber is a tore with the large and small radii 
2.43 and 0.75 m, respectively, and with the volume of 32 m* assem- 
bled of 12 modules. The cryostat provides the vacuum thermal in- 
sulation of windings of the toroidal magnetic field, windings of con- 
trolling and curl magnetic fields and nitrogen screens at the pres- 
sure <= 1.10~5 Torr. The cryostat volume is approximately 350 
m‘, square of steel surface is approximately 1300 m?, that of copper 
approximately 1000 m?, of glass fabric approximately 200 m2 A 
magnetic core weighing approximately 750 t made of charged iron 
is placed in the cryostat. Cryostat heating is not envisaged. The 
permissible flow of atmospheric air into cryostat is <= 0.1 1. 
Torr/s, of helium <= 0.01 1. Torr/s. The pumping-out complex 
consists of the pumping system of the discharge chamber, injectors, 
cryostat, cryogenic complex, complexes of HF heating, diagnostics, 
system of operating gas flow into the discharge chamber and injec- 
tors and systems of automatic and remote control over the vacuum 
complex. All the pumping-out systems are intended for continuous 
all-day-round operation for no less than 3 months. 


1616 (INIS-SU—259, pp 39-46) Gas superpermeability 
of solid mem! fusion problems. Livshits, A.I.; Pus- 
tovojt, Yu.M.; Svishchev, V.S. (Leningradskij Ehlektrotekh- 
nicheskij Inst. (USSR); Gosudarstvennyj Komitet po 

a Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj ergii). 1982. (In Russian). NTIS (US Sales 
Only), PC A19/MF AOl. File Number 1185780020. 
(CONF-8106209—Vol.4). 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

To solve the problems of preventing lithium leakages 
through walls of fusion devices, as well as purification, compression 
and recuperation of D-T mixture, gas permeability of metallic mem- 
branes is investigated under conditions of great non-equilibrium, 
typical of thermonuclear devices. Results of investigations into pos- 
sibilities of thermal atoms and deuterium molecules and H+ He mix- 
ture through membranes from iron, palladium and nickel, are pre- 
sented. 


1617 (INIS-SU—259, pp 47-52) Niobium membrane su- 
perpermeability for hydrogen atoms and ions in the 2-400 eV 
energy range. Livshits, A.I.; Notkin, M.E.; Yakovlev, S.V. 

ij Ehlektrotekhnicheskij Inst. "(USSR)); Pusto- 
vojt, Yu.M. Niccniaioveneel Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gi. 1982. (in Russian). NTIS (US Sales Only), PC A19/ 
= —" File Number 1185780020. (CONF-8106209— 

01.4). 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

With the aim of preventing tritium leakage through the walls 
of a thermonuclear reactor, the interaction of ion atomic hydrogen 
beams with niobium membrane under conditions of superhigh 
vacuum and in the energy range from 2 to 4000 eV is experimental- 





227 ~/ ERA-10/1 


ly studied. Metal-glass supervacuum device contains investigated 
membrane (Nb, 20 ym), two similar ion sources on both sides from 
membrane and source of atomic beam. The membrane is heated 
from external light source from 20 to 1300 deg C. The density of 
the ion beam varies from 2x10'* to 2x10" ion/cm?xs. Ion energy 
can change without noticeable alteration of beam density from ap- 
proximately 0.1 to 7 keV. It is shown that when interacting with 
ions penetrability catastrophic from the point of view of tritium 
leakage increases up to complete membrane-wall transparency. 
Membrane superpenetrability can take place up to the thickness of 
1 cm and higher. On the other hand, the possibility of establishing 
the effective acceptor of hydrogen ions and atoms in the form of a 
superpenetrable membrane operating in the stationary regime (up to 
the scattering of a considerable part of thickness) practically accu- 
mulating no tritium, performing automatic purification and com- 
pression of deuterium-tritium mixture (compression degree is 105- 
10°) is shown. 


1618 (INIS-SU—259, pp 53-60) Non sputtered getters 
for thermonuclear devices. Pustovojt, Yu.M.; Stolyarov, 
V.L. 1982. (In Russian). NTIS (US Sales Only), PC A19/ 
a " File Number 1185780020. (CONF-8106209— 
Vol.4). 

From 2. all-union conference on eering 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

The results of investigations are presented w are carried 
out in 3 directions: a) selection and tests of materials of nonsprayed 
getters in their absorbing ability and technological effectiveness; b) 
getter investigation during interaction with different radiation 
types; c) tests of getter pumps in a wide range of pressures when 
pumping out large volumes. The measurements of specific pump- 
ing-out rate and hydrogen sorption capacity of the St101 Italian 
nonsprayed getter are measured, at the superhigh vacuum device 
by the vacuummetric method as well as Ti getters, ZrAl, ZnNi, 
ZrTi alloys, placed on substrates by different methods. The samples 
of nonsprayed getters are irradiated by hydrogen and helium ions 
in the 12... 30 keV energy range and vacuum ultraviolet in the 
186...360 nm wave lengths. Desorbing effect of radiations and effec- 
tiveness of fast particles introduction are investigated. It is shown 
that titanium nonsprayed getter, the initial value of which is 2.6 1/s 
cm?, possesses the maximum specific pumping-out rate from materi- 
als tested. Nonsprayed getters, saturated with hydrogen up to 
>3x10'* cm? hold it fastly when corpuscular and electromagnetic 
radiation affect the getter. 


problems of 


1619 (INIS-SU—259, pp 77-81) Erosion properties of 
unipolar arcs. Chekalin, Eh.K. (Gosudarstvennyj Nauchno- 
Issledovatel’skij Ehnergeticheskij Inst., Moscow (USSR)). 
1982. (In Russian). NTIS (US Sales Only), PC A19/MF 
A01. File Number T185780020. (CONF-8106209—Vol.4). 

From 2. all-union conference on engineering problems of 
os reactors; Leningrad, USSR (23 Jun 1981 

modelling the formation a unipolar a on the 

susan of the first wall in limiters of the vacuum chamber and on 
active elements of tokamak divertor, are experimentally investigat- 
ed. Erosion processes that take place at two types of non-stationary 
cathode spots are considered. Experimental data prove the possibili- 
ty of reducing erosion intensity by coating the surface of electrodes 
by oxide films, and by reduction of the temperature of electrode 
and discharge current. 


1620 (INIS-SU—259, pp 120-127) Extended arc titani- 
um vaporizers. Bender, E.D. (AN SSSR, Novosibirsk. Inst. 
Yadernoj Fiziki). 1982. (In Russian). NTIS (US Sales Only), 
PC A19/MF AOl. File Number 1T185780020. (CONF- 
8106209—Vol.4). 

From 2. all-union conference on engineering 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

Designs of arc vaporizers are described. They are designed 
for placing a titanium film on surfaces with complex configuration. 
Such surfaces occur in titanium sorption pumps that serve as the 
main means of pumping-out hydrogen in the ambipolar trap 
AMBAL. In vaporizers described cathode spots uniformly run over 
the whole vaporizer surface without the application of external 
magnetic fields, permanent magnets or additional windings. Designs 
of rod, foroidal and circular vaporizers, the ignition system and arc- 
damping rings, are presented. The arc vaporizers developed have a 
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number of advantages as compared with the known thermal vapor- 
izers: an extended operation resource, unlimited spraying velocity 
inertia-free nature, lower energy release. 


1621 (INIS-SU—259, SF, 128-133) T-15 tokamak dis- 
charge chamber. Gurin, Ermilin, Yu.M.; Malyshev, 
LF.; gy V.N,; Ns Spitchenko 0, Yu.V.; Chvartatskij, R.V. 
1982. (in R Ss Sales Only), PC Al9/MF 
A01. File Nember "7185780000. (CONF-8106209—Vol.4). 

From 2. all-union conference on engineering lems of 
thermonuclear reactors; USSR (23 Jun 1981). 

The design of the discharge chamber of the T-15 device in- 
tended for production, confinement and investigation of plasma 
with parameters close to thermonuclear, is described. The main pa- 
rameters of the chamber are: large and small radii are 2.43 and 0.7 
m; chamber volume is 32 m% the volume of plasma filament is 23.2 
m* chamber material is steel 12Kh18NiOT; weight is 36.7 t. The 
chamber is designed as a series of alternating elements of two types: 
force sections which are the carrying element of the chamber, and 
silphon sections, intended for compensation of temperature expan- 
sions and creation of necessary electric resistance in the torus by- 
pass which equals 1.8x10~* 2. The investigation of stressed-strained 
state of the chamber has shown that under all loading regimes 
except emergency loading stresses and shifts in its elements do not 
surpass permissible and corrugations and silphons as a whole do not 
loose stability. The investigation of the carrying ability of elements 
has shown that the permissible number of loading cycles is more 
than 1200, that considerably surpasses the number of possible emer- 
gency situations for the period of device exploitation. 


1622 seeing ce 4 oy 134-140) Strength of the T-15 
tokamak chamber. Gusev, Odintsov, V.N.; Rogov, 
E.A.; Samojlenko, V.D.; Semenov, OV; Spirchenko, 
Yu. V.; Chvartatskij, R.V. 1982. (In Russian). NTIS (US 
Sales Only), PC A19/MF AOl. File Number 1185780020. 
(CONF-8106209—Vol.4). 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; USSR (23 Jun 1981). 

Results of tests and calculations of in the main units 
and elements of the chamber of a large T-15 tokamak, are present- 
ed. The chamber is designed as force sections alternating with thin- 
layer silphons. Plate natural-size silphons are tested for expansion 
and compression (1000 cycles); and for shift (300 cycles) for sup- 
porting power. After all the tests the air tightness of the silphon did 
not violate and no residual deformations were found. To determine 
stresses in the elements, the force sections are considered as two 
interconnected statistically insoluble problems, which are solved on 
the ES1040 computer with the "Bars” program. It is shown that in 
the regime of vacuum training (atmospheric pressure and tempera- 
ture of 400 deg C) the smallest permissible number of cycles 
N=4x10*. This is much more than the actual possible number of 
emergency loadings. The estimation of the resource of chamber op- 
eration in the operation regime (from the action of electromagnetic 
loadings) has shown that the permissible number of cycles of load- 
ing N=1.2x10° with the assigned resource of 10° cycles. 

1623 (INIS-SU—259, pp 141-148) Vacuum tight dielec- 
tric assemblies based on materials. Domans- 
kaya, A.V.; yj, V.K.; Odintsov, V.N.; Peregud, V.I. 
(Nauchno-Issl lovatel’skij Inst. EBhlektrofisichesk rs Me 

tury, Leningrad (USSR)); Pevzner, R, 
Moscow. Inst. Khimii Silikatov). 1982. an cian. NTIS 
(US Sales Only), PC A19/MF AO0Ol. File Number 
T185780020. (CONF-8106209—Vol.4). é 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

The experience in creation of different designs of vacuum 
tight and electric insulation joints on the basis of the PST-135-1 
glass ceramic material that is applied in vacuum chambers and 
other units of thermonuclear devices, is generalized. Coatings and 
thermal insulating layers are formed by melting the initial glass 
powder on the surface of the metal in the aerial medium at the tem- 
perature of 800-1000 deg C for several minutes with the following 
thermal treatment at 550-800 vanes Cc for 1-3 hours. As a result, volu- 
metrically crystallized silicate material consisting of a glass matrix 
snd: thes dlidind 04-3 gab enpidliiingbanin tamngiy ethene te 
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metallic substrate. The thickness of coating is 0.3-1.0 mm, that of 
air tight layers, 0.3-5 mm. Two groups of vacuum tight electric in- 
sulation joints on the basis of glass-ceramic are presented: detach- 
able joints and permanent hermemic current inlets. 


1624 (INIS-SU—259, pp rt Specific features of 
corrugated vacuum chamber fabrication for thermonuclear de- 
vices. Egorov, B.I.; Zagajnyj, V.K.; Kovrizhnykh, N.A.; 
Odintsov, V.N.; Serebrennikov, D.V. 1982. (In Russian). 
NTIS (US Sales Only), PC A19/MF AOl1. File Number 
TI85780020. (CONF-8106209—Vol.4). 

From 2. all-union conference on problems of 


thermonucl pn bear. USSR as J sel 
lear reacto! jun 
Two new of formation of corrugated bellows 


widely used in designs of vacuum chambers in tokamaks, are de- 
scribed; they are: 1) consequent formation into sectioned matrix by 
rubber-liquid die; 2) consequent formation in the tough joint matrix 
by an elastic die (step formation). The process of shell corrugation 
in these methods is performed by consequent corrugation formation 
(corrugation by corrugation) in the sectioned or tough joint matrix 
due to internal pressure from rubber-liquid of elastic die, which is 
created by a special piston, consisting of two supporters and a rod. 
The results of technological investigations have permitted to devel- 
op new designs of vacuum chambers and to recommend new EhY- 
753 steel that possesses high mechanic properties at high tempera- 
tures, increased radiation stability for them, which will permit to 
exploit discharge tokamak chambers at temperatures higher than 
1000 deg C. 


625 ne pp 161- — Experimental Ver- 
sion of a cryopanel for pumping-out in ectors of thermonucle- 
ar devices. Volkov, V.A.; Koryagin, Nie Kurakin, A.K.; 
Naumov, V.K.; Pustovojt, Yu.M.; Rabin, A.A.; Svishchev, 
V.S.; Sigalov, Yu.M.; Chukhin, I.A. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1982. (In Russian). NTIS (US 
Sales Only), PC A19/MF AO1. File Number T1I85780020. 


(CONF-8106209—Vol.4). 

From 2. all-union conference on 
thermonuclear 

Tan teshanlngy of poltoting solshwetied 


problems of 
USSR (23 Jun 1h 

led cryopanels of 
cryocondensation pumps, build-in directly in the capacity of a 
fusion device (FD) is described. Results of measurements of exploi- 
tation characteristics of experimental cryopanel sample for pumping 
out of FD in ectors are given. A cryopanel consists of condensing 
surface and two protective screens. Cryopanel elements are formed 
during hot rolling of two sheets of the aluminium AD-1 alloy; the 
picture of the channel for a cooling agent is placed on one of them 
by antiwelding paste. After this, sheets are welded by hot rolling 
with total squeesing of 55-60%. The tests of the experimental 
sample performed have shown that at rather high pumping-out 
characteristics and small expense of cooling agents for the mainte- 
nance of operating regimes, cryopanel is simple and technological 
in production, small-sized, and requires less metal expense and pro- 
duction labour expense as compared with the known designs. The 
quality of welded joints is significantly reduced which increases the 
reliability of cryopumping-out system made of these panels. 


(INIS-SU—259, PP 193-200) Algorithm for study 
on the stressed-strained state of thermonuclear ice vacuum 
chambers under dynamic sh Zhuravleva, A.M.; Litvinov, 
V.B. (Khar’kovskij Politekhnicheskij Inst. (Ukrainian SSR)). 
1982. (In Russian). NTIS (US Sales Only), PC A19/MF 
A01. File Number TI85780020. (CONF-8106209—Vol.4). 

From 2. all-union conference on engineering problems of 
thermonuclear USSR (23 Jun 1981 

The prubiom of dysamis analyes of | ete ao state of 
vacuum chambers is vital for large thermonuclear devices during 
the stall of the plasma-filament and other transitional operation re- 
gimes when loading for a chamber are nonstationary. To plot a 
mathematical model the design of the vacuum chamber is discreted 
on the basis of the method of final elements. To approximate 
vacuum shell, a plate triangular element with 3 joint points and 5 
parameters in the joint is used. It is obtained due to the unity of the 
bent element and the element for the flat problem. To investigate 
nonstationary oscillations of vacuum chambers discreted on the 
basis of the method of finite elements, it is suggested to use the nu- 
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meric conversion of the Laplace transformation. On the basis of the 
algorithm suggested a program of numerical function conversion is 
developed. Test calculations have shown a good stability of the al- 
gorithm when selecting the values of transformation parameter in 
the range of lower intrinsic system frequencies. The advantage of 
the above method is in the fact that the time-structure shift function 
is found instantly in the form of the series for the whole time inter- 
val and does not require temporary steps, which bring about large 
expenses of counting time and error accumulation. 


1627 (INIS-SU—259, pp 217-222) Hydrogen ion im- 
plantation into liquid lithium. Voronkov, O.G.; Zubarev, 
V.F. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. (In 
Russian). NTIS (US Sales Only), PC A19/MF AO1. File 
Number T185780020. (CONF-8106209—Vol.4). 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

Phenomenon of nonthermal ions and hydrogen atoms bond- 
ing in liquid lithium (introduction), which can be widely applied in 
vacuum systems for fusion devices has been studied experimentally. 
Technique of creation in high vacuum of liquid lithium target, free 
of lithium compound films, is developed. Measurements of intro- 
duction of molecular ions H2* with the energy 5 and 10 keV into 
liquid lithium for the temperature range 200-400 deg C and for 
solid lithium for doses (1-8)10'* proton/cm? are made. Introduction 
coefficients into liquid lithium is not worse than 90% for solid one - 
40-70%. Working temperature of lithium should not be increased 
above 300-320 deg C as already at 350 deg C (Psub(li)--1x10~5 Tor) 
metal starts to considerably dust isolators. 


1628 (IPPCZ—249) 12th Czechoslovak seminar on 
plasma physics and technology. Liblice, March 21 to 25, 
1983. (Ceskoslovenska Akademie Ved, Prague. Ustav 
Fyziky Plazmatu). Mar 1983. 27lp. (In English and Rus- 
sian). (CONF-8303171—). NTIS (US Sales Only), PC A12/ 
MF AOl1. File Number DE84703485. 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The 12th Czechoslovak seminar on plasma physics and tech- 
nology was oriented mainly to the problems of high-temperature 
plasmas and controlled thermonuclear fusion. The proceedings con- 
tain 27 invited papers and communications presented in three sec- 
tions: 1) Inertial controlled fusion, 2) Tokamaks, 3) Theory and 
miscellaneous topics. The first group of papers deals with various 
problems of electron-beam, ion-beam, and laser fusion, including 
physical processes in fusion targets. The tokamak section discusses 
the latest experimental results achieved in the Russian tokamaks 
FT-2, Tuman 2-a, T-7 and T-10, in the Czechoslovak tokamak TM- 
1-MH, and in the Hungarian tokamak MT-1. A detailed survey is 
presented of work on neutral atom injectors in Novosibirsk. In the 
third section several papers on theoretical studies of nonlinear and 
turbulent processes in a hot plasma are presented together with a 
simulation study of a hybrid tokamak reactor. Several contributions 
on special diagnostic methods are presented. 


1629 (IPPCZ—249, pp 46-58) Fast pinch in a high-cur- 
rent diode and methods of electron beam control. Ajrapetov, 
A.Sh.; Zakharov, S.M.; Ivanenko, G.V.; Kolomenskij, A.A.; 
Krastelev, E.G.; Pikuz, G.A.; Samokhin, A.I.; Yablokov, 
B.N. (AN SSSR, Moscow. Fizicheskij Inst.). Mar 1983. (In 
Russian). NTIS (US Sales Only), PC Al2/MF A0O1. File 
Number T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

Two new variants of micropinch experiments are reported in 
the first part of the paper. Very hot and dense plasmas usable as 
sources of multicharged ions and soft X rays can be generated by 
compression of plasma channels created inside the diode of a high- 
current electron accelerator. The pinch miniaturization and result- 
ing enhancement of the specific energy input make it possible to 
reach high plasma parameters even in Don, a relatively small accel- 
erator (2x10'°W). In the first series of experiments the plasma chan- 
nel was produced by a high-power laser beam focused on the accel- 
erator cathode. Higher plasma parameters were obtained in X-pinch 
experiments, the plasma channel being created by very thin crossed 
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exploding wires. The size of hot plasma pinch arising at the cross- 
ing point of the wires does not exceed 50 pm. Proof of the high 
plasma temperature are spectra of highly ionized atoms recorded by 
a crystal spectrometer in the range of 1-6 A. In the second part of 
the paper, simple and efficient methods are described of controlling 
the time and space characteristics of high-current electron beams 
by using specific features of beam propagation in vacuum channels 
with dielectric walls. 


(IPPCZ—249, pp 137-149) Influence of condition 
of vacuum chamber wall upon discharge parameters in the 
Tuman-2a tokamak. Gladushchak, B.I.; Gusev, V.K.; Ipatov, 
V.A.; Kalmykov, S.G.; Lashkul, S.I,; Rozhdestvenskij, 
V.V.; Petrov, Yu.V.; Shprits, LD. (AN. SSSR, Leningrad. 
Fiziko-Tekhnicheskij Inst.). Mar 1983. (In Russian). NTIS 
(US Sales Only), PC Ai2/MF AOl. File Number 
T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The condition of the inner surface of vacuum chamber walls 
in tokamaks strongly depends on the surface cleaning methods 
used. After introducing a gas-discharge cleaning in the Tuman-2a 
tokamak, a clean discharge, characterized by a low content of im- 
purities, low effective ion charge number (Z=1-1.2), and prevailing 
losses of the transport type, has been achieved. Unfortunately, the 
cleaning discharges proved to be a source of ferromagnetic metallic 
dust well absorbing hydrogen. Over several years of operation the 
accumulation of metallic dust made it necessary to discontinue fur- 
ther experiments with magnetic compression. Normal experimental 
conditions were restored only after the whole vacuum chamber had 
been mechanically cleaned. As ion sputtering increases proportion- 
ally to the ion mass, cleaning discharges with noble gases of higher 
ion mass should be avoided in tokamaks. 


1631 (IPPCZ—249, pp 202-207) Results of the inspec- 
tion of the T-10 liner. Chicherov, V.M. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii); Laux, M.; Pech, 
(Akademie der Wissenschaften der DDR, Berlin. Zentralin- 
= fuer Elektronenphysik). Mar 1983. NTIS (US Sales 
Only), PC Ai2/MF AOl. File Number 1184703485. 

(CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

After more than five years of operation of the T-10 tokamak 
a visual inspection of the internal liner surface was made and a va- 
riety of phenomena found and photographed, namely mechanical 
changes of internal structures due to thermal effects, deposition 
layers of various origin, and erosion patterns on the surface caused 
by different events. Arcing phenomena were investigated in detail 
using enlarged photographs of individual objects partly made with 
a stereomicroscope. The mass of wall material eroded by arcs was 
estimated. Systematic mapping of the surface showed that the 
plasma-wall interaction is unevenly distributed over the liner. Thus, 
regular liner inspections should be made in large tokamaks. 


1632 (IPPCZ—249, pp 238-241) Some remarks on the 
waveguide grill for the current-drive = in T-7 “> 
mak, Datlov, J.; Jakubka, K.; Klima, R.; Kopecky, V.; 
Preinhaelter, J.; Stoeckel, J.; ’Zacek, F. ‘(Ceskoslovenska 
Akademie Ved, ’ Prague. Ustav Fyziky Plazmatu). Mar 1983. 
NTIS (US Sales Only), PC Al2/MF A011. File Number 
1184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar i983). 

A theoretical study is presented of the current-drive efficien- 
cy of the three-waveguide grill designed and manufactured for the 
Moscow T-7 tokamak by the Institute of Plasma Physics in Prague. 
Grill efficiency can be enhanced by carefully tailoring the lower 
part of its spectral power distribution. The grill spectrum is calcu- 
lated for various phase shifts of input waves and for both smooth 
and corrugated liner walls near the grill mouth. While current- 
drive efficiency in experiments performed so far is estimated at 
some 27%, under optimum conditions it could be enhanced to 61%. 
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1633 (IPPCZ—249, pp 259-269) Energy balance simula- 
tion and blanket of the RF heated hybrid toka- 
mak reactor. Krlin, L.; Pavlo, P.; Tluchor, Z. (Ceskoslo- 
venska Akademie Ved, Prague. Ustav Fyziky Plazmatu); 
Cermak, J. (Ustav Jaderneho V u CSKAE, ae 
(Czechoslovakia)). Mar 1983. NTIS (US Sales Only), PC 


oe A01. File Number T184703485. (CONF-8303171— 


From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The time evolution of basic parameters of a high-frequency 
heated hybrid tokamak reactor was studied numerically. The lower 
hybrid auxiliary heating of electrons by means of quasilinear 
Landau damping was taken into account. Reactor evolution from 
the Joule heating mode to the thermonuclear mode proved to be 
very complicated, and simulation was therefore begun in a regime 
near to the stationary mode. For the chosen initial conditions the 
system appears to be thermally unstable, nearing ignition. To 
achieve thermal stability of a hybrid reactor it will therefore be 
necessary to introduce feedback control of plasma parameters. 
Blanket characteristics were studied using the ANISN computer 
code independently of the plasma part of the reactor model. The 
volume of uranium cells needed for the desired plutonium produc- 
tion rate was calculated. 


1634 (IPPCZ—249, pp 13-45) Work on atomic injectors 
for thermonuclear research in Novosibirsk. Dimov, G.I. (AN 
SSSR, Novosibirsk. Inst. Yadernoj Fiziki). Mar 1983. (In 
Russian). NTIS (US Sales Only), PC Al2/MF AOl. File 
Number T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

Results of more than ten years’ research activity in the field 
of neutral atom injectors in Novosibirsk are surveyed. The develop- 
ment of injectors for charge-exchange processes in quasistationary 
high-temperature plasmas profits from long experience with the 
construction of sources of positive and negative ions for nuclear ac- 
celerators. Injector physics, especially ion beam formation and 
stripping, was intensively studied. Several groups of injectors are 
discussed in detail with regard to their physical principles, con- 
struction and output parameters. In the first group, four types of 
low-current diagnostic injectors are described which are used in 
various thermonuclear facilities in the USSR. High-current and 
low-energy injectors of the second group are designed for heating 
and sustainment of high-temperature plasma in the AMBAL ambi- 
polar mirror facility now being built. Great attention has been paid 
to the production and stripping of negative ion beams, which are 
necessary for the production of intense high-energy neutral beams. 


1635 (IPPCZ—249, pp 105-116) Spontaneous magnetic 
fields in laser Lebo, I.G. (AN SSSR, 
Moscow. Fizicheskij Inst.). Mar 1983. dn Russian). NTIS 
(US Sales Only), PC Ai2/MF AOl. File Number 
T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The spontaneous generation of strong magnetic fields in real 
spherical laser targets is investigated theoretically. The spontaneous 
magnetic fields can arise due to small imperfections of target geom- 
etry and/or asymmetry of the irradiation increased by the resulting 
Rayleigh-Taylor instability. The physics of the unsymmetrical com- 
pression of cylindrical laser targets was studied numerically by 
means of the ATLANT code, based on the numerical solution of 
two-dimensional equations of magnetogasdynamics in 
spherical coordinates. Magnetic fields as high as 100 MG can be 
generated in real experiments. Such magnetic fields can partly 
reduce the thermal flux from the target interior and influence the 
energy transfer by charged thermonuclear particles. Both phenom- 
ena may substantially change the target ignition parameters. Direct 
experimental measurements of magnetic fields inside the com- 
pressed targets are needed. 
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1636 Lo pp 3-12) py of pulsed TW- 
range generators in thermonuclear research. Rudakov, L.I. 
(Gooudarstvenny Komitet po Ispol'zovaniyu Atomnoj Eh- 
for ossien SSSR, Moscow. Inst. Atomnoj Ehnergii). Mar 1983. 
). NTIS (US Sales Only), PC A12/MF A0O1. File 

Sumber 1184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

High-power generators with output energy sufficient for 
thermonuclear ignition will be operating within this decade both in 
the USSR and the USA. Several thermonuclear programs have 
been developed. The electron beam program, based on an electron 
beam focused on a target, has, however, shown little progress. For 
reasons not yet well understood, only limited current can be trans- 
mitted through a plasma diode. The theory of beam energy transfer 
to a target is far from being complete. The energy necessary for 
ignition may be lower in an alternative approach, with the target 
being irradiated by an electron cloud in a cusped magnetic field. 
The more promissing magnetic program, based on the implosion of 
a tiny liner, was started only four years ago. The relatively new 
idea of magnetic self-isolation promises new possibilities for tradi- 
tional fusion schemes. The ion beam program has several indisputa- 
ble advantages as compared with the electron one. Considering 
beam luminosity and divergence achieved so far, there seems to be 
little hope for achieving the ignition. Thus, new physical principles 
must be sought to obtain a significant physical result with the exist- 
ing energetics. 


(IPPCZ—249, pp 96-104) Comparative analysis of 
the energy transfer to a target in the case of laser and beam 
CTF. Afanas’ev, Yu.V.; Isakov, V.A.; Krokhin, O.N. (AN 
SSSR, Moscow. Fizicheskij Inst.). Mar 1983. (In Russian). 
NTIS (US Sales Only), PC A12/MF A0O1. File Number 
T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

The interaction of an ion beam with flat and spherical tar- 
gets is investigated theoretically. Parameters of the generated 
plasma corona are found within the framework of an analytic hy- 
drodynamic model. The efficiency of energy transfer from the ion 
beam to the kinetic energy of the target is calculated in dependence 
on the target parameters. The results are compared with analogous 
data for the laser targets used in inertial thermonuclear fusion re- 
search. It is shown that the hydrodynamic efficiency achievable for 
flat target geometry is limited by 16 percent. For a spherical target, 
a criterion of equivalence of laser and ion-beam action is formulat- 
ed. 


(IPPCZ—249, pp 117-118) Mode-locking in Nd: 
with plasma 


ee laser mirror. Hribek, P.; Kubecek, V.; 
Vrbova, M. (Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia). Fakulta Jaderna a Fysikalne Inzenyrska). 
Mar 1983. NTIS (US Sales Only), PC A12/MF AO1. File 
Number T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 


(IPPCZ—249, PP 254-255) Model for generation 
of intense electron beam in large-aspect ratio diodes. Vrba, P. 
(Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu). Mar 1983. NTIS (US Sales Only), PC A12/MF 
A01. File Number T184703485. (CONF-8303171—). 

From 12. Czechoslovak seminar on plasma physics and tech- 
nology; Liblice, Czechoslovakia (21 Mar 1983). 

Electron beam formation was studied in large-aspect ratio 
high-voltage diodes by a EC 1040 computer and a two-dimensional 
simulation code. Particle positions and velocities and self-consistent 
electric and magnetic fields were determined at each calculation 
step. In the preliminary runs, computation was started near the 
peak diode voltage. After several time steps the potential minimum 
was indicated in the vicinity of the cathode boundary. The electric 
potential and other macroscopic quantities oscillate in time, the 
space charge density also oscillates in space. 
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1640 (JAERI-M—82-204) Library system for a one di- 
mensional tokamak transport code: (LIBJT60), 1. Handling 
manual, Hirayama, Toshio (ed.). (Jai ag Atomic Energy Re- 
search Inst., Tokyo). Dec 1982. 1 (In Japanese). NTIS 
(US Sales Only), A06/MF> AOl. File Number 
DE84703586. 
A library system is developed to control and manage huge 
in terms of FORTRAN source. It is applied to widely 
used one dimensional tokamak transport codes (LIBJT60), which 
have been developed in the Division of Large Tokamak Develop- 
ment. The structure of data and program in the transport code turn 
out to be flexible enough to respond to various demands and this 
gigantic code frame work can be decomposed into groups of a 
compact code with a specific function. Some editing support tools 
for programming and debugging are also developed to save pro- 
gramming work. By applying this library system, users can obtain a 
code whose functions can be efficiently developed. 


1641 (JAERI-M—83-099) Evaluation of heat loadings 
to the arc chamber. Akiba, Masato; Horiike, Hiroshi; Kur- 
iyama, Masaaki; Ohara, Yoshihiro; Okumura, Yoshikazu; 
Shibata, Takemasa; Tanaka, Shigeru. (Japan Atomic Energy 
Research Inst., Tokyo). Jun 1983. 43p. Japanese). NTIS 
(US Sales Only), A03/MF AOl. File Number 


Evaluation of heat loadings to an arc chamber is one of the 
most important problems in developing high power, long pulse ion 
sources. Two heat sources exist in the chamber; one is due to a 
source plasma and the other is due to backstream electrons. In a 
present report, the basic equations are derived so as to estimate the 
heat loading from the source plasma on the arc chamber. Results 
derived from these equations agreed well with experimental results 
on the small bucket ion source. The heat loadings of the back- 
stream electrons are evaluated by the computer program which can 
relativistically analyze electron orbits in a magnetic field. Using 
these equations and the program, a new ion source for JT-60 NBI 
is designed and tested. 


(JAERI-M—83-112) Materials and methods for at- 
taining to low outgassing rates without high temperature ba- 
keout (a survey report). Tominaga, Goroh; Nakamura, Ka- 
zuyuki; Murakami, Yoshio. (Japan Atomic Energy Research 
Inst., Tokyo). Jul 1983. 25p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE84703489. 

Since the necessity for high temperature baking of fusion 
vacuum vessels imposes many restrictions on the machine design 
and consequently will raise the cost, the investigation and testing of 
materials and methods for attaining to low outgassing rates without 
baking is one of the major R and D items of fusion reactors. From 
recent investigations by Japanese scientists, we considered a hy- 
pothesis that the formation of dense oxide films crystallized on 
stainless steels and aluminum alloys is conductive to reduction of 
outgassing rate at room temperatures. For the further development 
of this problem, we pointed out the importance of a full under- 
standing of the mechanism of gas desorption from oxide films and 
of similar investigations on the films of nitride and carbide. 


(JAERI-M—83-131) Study on the cathode of ion 
source for neutral beam injector. Tanaka, Shigeru. (Japan 
Atomic Energy Research Inst., Tokyo). Aug 1983. 85p. (In 
Japanese). S (US Sales Only), PC A05/MF AO1. File 
Number DE84703488. 

Durability of the cathode is an important problem in devel- 
oping a high power long pulse ion source for a neutral beam injec- 
tor. The purpose of this study is to develope a long life cathode 
and investigate the applicability of it to the source. Directly heated 
filaments which are commonly used as the cathode of injector 
source do not live very long in general. In the present work, an 
indirectly heated hollow cathode made of impregnated porous 
tungsten tube is proposed as the alternative of the directly heated 
cathode. At first, we fabricated a small hollow cathode to study the 
discharge characteristcs in a bell-jar configuration and to apply it to 
a duoPIGatron hydrogen ion source. The experiment showed that 
the gas flow rate for sustaining the stable arc discharge in the dis- 
charge chamber becomes higher than that when the filament cath- 





231 / ERA-10/1 


ode is used. To solve this problem, an experiment for gas reduction 
was made using a newly fabricated larger hollow cathode and a 
magnetic multi-pole ion source. The influence of the orifice diame- 
ter, the effect of a button and of magnetic field on the gas flow rate 
were experimentally studied and a method for gas reduction was 
found. In addition, effect of the magnetic field on the characteris- 
tics of the hollow cathode ion source was examined in detail and an 
optimum field configuration around the cathode was found. Finally, 
beam extraction from an intensively cooled hollow cathode ion 
source for up to 10 sec was successfully carried out. 


1644 (KFK—3720) Progress report on research and de- 
velopment work 1983 of the nuclear fusion project. Finken, 
D. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Kernfusion). Feb 1984. 45p. (In German). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE84752252. 

The studies of the Kernforschungszentrum Karlsruhe on 
fusion using magnetic confinement are included in the nuclear 
fusion project and embedded into the European Fusion Technology 
Programme. The studies are promoted via an association contract 
between KfK and Euratom by the European Commission. Some of 
the studies exceed the volume defined in the technology pro- 
gramme. These contributions, most of them studies, help to connect 
the various sectors and prepare new tasks, with regard to the exten- 
sion of the technology programme to be expected in the coming 
years and the planning activities for NET. The reports summarized 
here are contributions of the institutes and thus arranged according 
to organization units. The tasks which the KfK has taken over from 
the Fusion Technology Programme of the EC are compiled in the 
appendix. 


1645 eo Neutron irradiation effects on super- 
conducting and stabilizing materials for fusion magnets. 
Maurer, W. Egg, ae Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Technische Physik). May 1984. 


6ip. NTIS (US Sales Only), PC A04/MF AOi. File 


Number DE84752259. 

Available low-temperature neutron irradiation data for the 
superconductors NbTi and NbsSn and the stabilization materials Cu 
and Al are collected and maximum tolerable doses for these materi- 
als are defined. A neutron flux in a reactor of about 10° n/cm? s at 
the magnet position is expected. However, in fusion experiments 
the flux can be higher by an order of magnitude or more. The 
energy spectrum is similar to a fission reactor. A fluence of about 
107* n/cm? results during the lifetime of a fusion magnet (about 20 
full power years). At this fluence and energy spectrum no severe 
degradation of the superconducting properties of NbTi and NbsSn 
will occur. But the radiation-induced resistivity is for Cu about a 
twentieth of the room temperature resistivity and a tenth for Al. 


1646 (LA—10108-MS) Design and construction details 
of the FRX-C/T device: a compact toroid plasma translation 
experiment. Rej, D.J. (Los Alamos National Lab., NM 
(USA)). Aug 1984. Contract W-7405-ENG-36. 17p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85001527. 

The engineering design and construction details for the com- 
pact toroid plasma translation experiment FRX-C/T are reviewed. 
A translation region consisting of a 0.4-m-i.d., up to 6-m-long me- 
tallic vacuum chamber has been added onto one end of the field- 
reversed theta-pinch device FRX-C. A 2.5-MW, dc-powered, 
water-cooled solenoid magnet produces an axial magnetic field of 
up to 10 kG in this region. A complete directory of all related engi- 
neering drawings is also included. 


1647 (LA-UR—84-2961) Exact invariants in the form of 
momentum resonances for particle motion in one-dimensional, 
time-dependent potentials. Goedert, J.; Lewis, H.R. (Los 
Alamos National Lab., NM (USA)). 1984. rar Ri W-7405- 
ENG-36. 1l1p. (CONF- -840794—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002029. 

From NRL-NSWC workshop on local and global methods 
of cyonmian, Silver Spring, MD, USA (23 Jul 1984). 

At mance ansatz of Lewis and Leach was 
used to aly exact invariants for time-dependent, one-dimensional 
potentials. This ansatz provides a framework for finding invariants 
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admitted by a larger class of time-dependent potentials that was 
known previously. For a potential that admits an exact invariant in 
this resonance form, we have shown how to construct the invariant 
as a functional of the potential in terms of the solution of a definite 
linear algebraic system of equations. We have found a necessary 
and sufficient condition on the potential for the existence of an in- 
variant with a given number of resonances. There exist more poten- 
tials that admit invariants with two resonances than were previous- 
ly known and we have found an example in parametric form of 
such a potential. We have also found examples of potentials that 
admit invariants with three resonances. 


1648 (LA-UR—84-2980) Magnetic divertor design for 
the compact reversed-field reactor. Bathke, C.G.; 
Miller, R.L.; Krakowski, R.A. (Los Alamos National Lab., 
NM (USA)). 1984. Contract W-7405-ENG-36. 10p. (CONF- 
840915—4). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85002031. 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

A recently completed design of a pumped-limiter-based 
Compact Reversed-Field Pinch Reactor is used to estimate for the 
first time the impact of magnetic divertors. A range of divertor op- 
tions for the low-toroidal-field RFP is examined, and a design selec- 
tion is made constrained by consideration of field ripple (magnetic 
island), blanket displacement, recirculating power, cost, heat flux, 
and access. Design choices based on diversion of minority (toroi- 
dal) field lead to a preference for (poloidally) symmetric or bundle 
divertor geometries. 


1649 (NRL-MR—5173) Longer-scalelength plasma per- 
turbations by an intense laser beam. yom cher, , a 
F.C.; Herbst, M.J.; Obenschain, S.P.; Gardner, JH; Lehm- 
berg, R.H.; McLean, E.A.; Grun, J.: Kearney, K.J.; Ripin, 

(Naval Research Lab., Washington, DC (USA)). 28 

Sep 1984. Contract AI08-79DP40092. 20p. NTIS, PC A02/ 
Me AO01. File Number DE85001392. 

Plasmas with long (up to 400 microns at 0.1 critical density) 
density scalelengths are used in laser-plasma interaction experiments 
in order to more closely approximate the blowoff conditions ex- 
pected for a high-gain ICF pellet. These long-scalelength plasmas 
are produced by focusing one beam (~ 150 J, 4 nsec FWHM) of 
the Pharos II Nd laser (A = 1.054 micron) to a large focal spot (~ 
1 mm). A second beam is tightly focused within this spot to 
produce intensities up to 10'* W/cm? The pulsewidth of the 
second beam is only 0.3 nsec to minimize hydrodynamic perturba- 
tion o the long-scalelength plasma. The peak intensities of the two 
beams occur at the same time. Plasma density perturbations are 
monitored by side-on imaging a second-harmonic emission. At low 
energy in the short-pulse beam, this emission occurs only at dis- 
tances from the target surface corresponding to n/sub c/ S n < n/ 
sub c/, showing no evidence for perturbation of the long-scale- 
length low density plasma. However, at higher energy, emission is 
seen well in front of the target, in highly-localized, filamentary-ap- 
pearing regions. This observation is consistent with the formation 
of a low density channel along the high-intensity beam path. The 
tendency to form a channel is predicted by a 2-D hydrodynamics 
code. The structure, intensity dependence, and polarization of the 
second-harmonic emission are consistent with self-focusing. Self-fo- 
cusing of the incident beam in this experiment is shown to be con- 
sistent with a steady-state, self-focusing theory. 


1650 (ORNL/Sub—79-21453/19) 60 GHz Gyrotron De- 
velopment Program. Quarterly report No. 19, January-March 
1984, Jory, H.R.; Bier, R.E.; Craig, L.J.; Felch, K.L.; Fox, 
L.J.; Lopez, N.; Huey, H.E.; Manca, J.; S$ g, S.T. (Varian 
Associates, Inc., Palo Alto, CA (USA)). To84. Contract 
AC05-840R21400. 29p. NTIS, PC A03/MF A0Ol1; GPO 
Dep. File Number DE85000599. 

The objective of this program is to develop a microwave os- 
cillator capable of producing 200 kW of CW power at 60 GHz 
with high purity of the output mode. Calculations using TAPER 
were done for mode conversion in an improved 4-inch-diameter 
collector. The only remaining problem with the design is that it is 
slightly longer than previous CW collectors. Power density meas- 
urements were made on extended 2.5-inch-diameter collectors using 
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small-diameter coils wound directly onto the collector to properly 
distribute the beam. The results were very encouraging for future 
CW operation of this design. Output window activity concentrated 
on improved surface finish, techniques of edge support and initial 
design of a sapphire double-disc window. 


1651 (ORNL/Sub—79/33200/17) Development program 
for a 200 kW, c-w gyrotron. Quarterly report No. 17, July- 

1983. Schmitt, M.J.; DeHope, W.J.; Ferguson, 
P.E.; Hart, S.L.; Matranga, V.A.; Sandoval, JJ; Tancredi, 
J.J. (Hughes Aircraft Co., Torrance, CA (USA). Electron 
Dynamics Div.). 1983. Contract AC05-840R21400. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85000408. 

The objective of this program is the design and development 
of a millimeter-wave device to produce 200 kW of continuous 
wave power at 60 GHz. The device, a gyrotron oscillator, will be 
compatible with power delivery to an electron-cyclotron heated 
plasma. Smooth control of rf power over a 17 dB range is required, 
and the device should be capable of ion into a severely time- 
varying load mismatch. Test results on S/N 1B, SN 2A and SN 3 
are presented. 


(ORNL/TM—9185) Magnetic well depth in EBT 
and sensitivity to hot electron ring geometry. Jaeger, E.F.; 
Berry, L.A.; Hedrick, C.L.; Richards, R.K. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1984. Contract ACO05- 
840R21400. 5ip. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85001497. 

We examine the possibility that diamagnetic currents in the 
hot electron rings in the ELMO Bumpy Torus (EBT) plasma are 
strong enough to reverse gradients in line integral dl/B, thereby 
providing gross magnetohydrodynamic stability. Using a two-di- 
mensional solution to the Grad-Shafranov equation with tensor 
pressure, we compute the electromotive force induced in a diamag- 
netic loop surrounding the EBT plasma. This allows direct compar- 
ison between calculated and measured diamagnetic loop signals for 
different values of perpendicular energy stored in the electron 
rings. Signals required for a local minimum in B and maximum in 
line integral dl/B are found to be sensitive functions of ring width 
for which there is presently no direct measurement. However, the- 
oretical arguments provide estimates for the hot electron gyrodia- 
meter (~ 1.0 cm for 400 keV) and for the dispersion in guiding 
center drift orbits (1 cm for the measured ring length of 10 cm). 
sieeiantt-aae Cail-el Us on Satie cdenaetan,- tow 
half-maximum) and length of 10 cm requires a diamagnetic loo 
signal of 443 mV (W/sub perpendicular/ ~ 49 J and B/eub 
—,: ~ 0.45) for a local maximum in line integral 


(UCID—19605-83-1) Coating Processes Group 
Processes 


(La 
Livermore National Lab., CA (USA)). 31 Jan 1983. Con- 
tract W-7405-ENG-48. lip. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85000998. 

Some technical highlights are given for the following pro- 
grams: Weapons Program - we are continuing to support the alumi- 
num ion plating effort for the W-84 both at Y-12 and in-house; 
Weapons Program - a number of electroformed parts have been 
supplied for Crowdie; Nuclear Test Program - heavy support from 
VPL in vacuum engineering activities for Diamond Ace, Tomme 
and Cabra; Nuclear Design Program - heavy effort was supplied by 
VPL in the coating of various foils with lithium fluoride; Laser 
Program - we are gradually optimizing procedures for producing 
boron foils for Argus/Dante experiments; MFE Program - a pyro- 
phosphate copper deposit shows potentially interesting properties 
for RTNS-II applications; Soft X-ray Multilayer Coatings - prelimi- 
nary results with alternate layers of carbon and tungsten look 
promising; PERL - chemical milling is being used to mill channels 
in hydrostatic bearings; and Alpha Claddings - we are actively in- 
volved in generating data and providing consultation on this pro- 
gram in conjunction with LODTM. 
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1654 (UCRL—15547) Cryogenic analytical tools for 
LHe distribution system design. Johnson, R.R. (General Dy- 
namics Corp., San Diego, CA (USA). Convair Div.). 29 Jul 
1983. Contract W-7405-ENG-48. 16p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85001077. 

The two computer programs presented in this paper are both 
fundamentally general in that they could be applied to other 
magnet systems. In addition to MFTF-B analyses, these programs 
will be used on current and future GDC superconducting magnet 
projects. Future extended capabilities will include transient heating 
and flow conditions for THERMOSIPHON and multiple magnet 
quench features for MAGPRS. 


1655 (UCRL—15633) Generalized multidemensional 

propagation velocity equations for pool-boiling superconduct- 

ing windings. Christensen, E.H.; O'Loughlin, J.M. (General 

Dynamics Corp., San Diego, CA (USA). Convair Div.). 
1984. Contract W-7405-ENG-48. 21p. NTIS, PC A02/ 
A01; GPO Dep. File Number DE85000926. 

Several finite difference, finite element detailed analyses of 
propagation velocities in up to three dimensions in pool-boiling 
windings have been conducted for different electromagnetic and 
cryogenic environments. Likewise, a few full scale simulated wind- 
ing and magnet tests have measured propagation velocities. These 
velocity data have been correlated in terms of winding thermophy- 
sical parameters. This analysis expresses longitudinal and transverse 
propagation velocities in the form of power function regression 
equations for a wide variety of windings and electromagnetic and 
thermohydraulic environments. The generalized velocity equations 
are considered applicable to well-ventilated, monolithic conductor 
windings. These design equations are used piecewise in a gross 
finite difference mode as functions of field to predict the rate of 
normal zone growth during quench conditions. A further check of 
the validity of these predictions is available through total predicted 
quench durations correlated with actual quench durations of large 
magnets. 


1656 (UCRL—15635) Vapor cooled lead and stacks 
thermal performance and design analysis by finite difference 
techniques. Peck, S.D.; O’Loughlin, J.M.; Christensen, E.H. 
(General Dynamics Corp., San Diego, CA (USA). Convair 
Div.). Sep 1984. Contract W-7405-ENG-48. 18p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85001038. 

Investigation of the combined thermal performance of the 
stacks and vapor-cooled leads for the Mirror Fusion Test Facility-B 
(MFTF-B) demonstrates considerable interdependency. For in- 
stance, the heat transfer to the vapor-cooled lead (VCL) from 
warm bus heaters, environmental enclosure, and stack is a signifi- 
cant additional heat load to the joule heating in the leads, propor- 
tionately higher for the lower current leads that have fewer cur- 
rent-carrying, counter flow coolant copper tubes. Consequently, the 
specific coolant flow (G/sec-kA-lead pair) increases as the lead cur- 
rent decreases. The definition of this interdependency and the defi- 
nition of necessary thermal management has required an integrated 
thermal model for the entire stack/VCL assemblies. Computer sim- 
ulations based on finite difference thermal analyses computed all 
the heat interchanges of the six different stack/VCL configurations. 
These computer simulations verified that the heat load of the stacks 
beneficially alters the lead temperature profile to provide added sta- 
bility against thermal runaway. Significant energy is transferred 
through low density foam filler in the stack from warm ambient 
sources to the vapor-cooled leads. 


1657 (UCRL—50051-83-3/4) Mirror fusion quarterly 
report, July-December 1983. Harrison, M.A.; Gerich, C. 
(eds.). (Lawrence Livermore National Lab., CA (USA)). 11 
Apr 1984. Contract W-7405-ENG-48. 60p. NTIS, PC A04/ 
MF AO01; GPO Dep. File Number DE85001 187. 

The main sections of this report are: (1) Confinement Sys- 
tems; (2) Development and Technology; (3) Applied Plasma Phys- 
ics; and (4) Mirror Fusion Test Facility. Each main section is intro- 
duced by an overall statement of goals and objectives. These are 
followed by articles detailing significant recent activities, intro- 
duced by very brief summary statements. 
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1658 (UCRL—53480-Vol.1A) Mirror Advanced Reactor 
Study (MARS). Final report. Volume 1-A. Commercial fusion 
electric plant. Donohue, M.L.; Price, M.E. (eds.). (Law- 
rence Livermore National Lab., CA (USA)). Jul 1984. Con- 
tract W-7405-ENG-48. 562p. NTIS, PC A24/MF AOI; 1; 
GPO Dep. File Number DE85001727. 

Volume 1-A contains the following chapters: (1) plasma en- 
gineering, (2) magnets, (3) ecr heating systems, (4) anchor ion-cy- 
clotron resonance heating system, (5) sloshing ion neutral beam, (6) 
end cell structure, (7) end plasma technology, (8) fueling, (9) start- 
up ion cyclotron resonant heating systems, and (10) end cell radi- 
ation analysis. (MOW) 


1659 (UCRL—53480-Vol.2) Mirror Advanced Reactor 
Study (MARS). Final report. Volume 2. Commercial fusion 
synfuels plant. Donohue, M.L.; Price, M.E. (eds.). (Law- 
rence Livermore National Lab., "CA (USA)). Jul 1984. Con- 
tract W-7405-ENG-48. 343p. NTIS, PC A15/MF AOI; 1; 
GPO Dep. File Number DE85001728. 

Volume 2 contains the following chapters: (1) synfuels; (2) 
physics base and parameters for TMR; (3) high-temperature two- 
temperature-zone blanket system for synfuel application; (4) ther- 
mochemical hydrogen processes; (5) interfacing the sulfur-iodine 
cycle; (6) interfacing the reactor with the thermochemical process; 
(7) tritium control in the blanket system; (8) the sulfur trioxide flu- 
idized-bed composer; (9) preliminary cost estimates; and (10) fuels 
beyond hydrogen. (MOW) 


1660 nag osc Pormige A as short wavelength laser- 
target interaction system. Manes, K.R.; Speck, D.R.; Suski, 
G.J.; Barr, O.C.; Gritton, D.G-.; Hides J.S.; Johnson, 
B.C; Kuizenga, DJ; Patton, HG; Thompson, CE. (Law- 
rence Livermore National Lab., CA (USA)). 1 Feb 1983. 
Contract W-7405-ENG-48. 2lp. (CONF-821089—16). 


NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 


DE85000992. 

From 6. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, CA, USA (25 Oct 1982). 

Novette has been designed to deliver 18.0 kJ in 1 nsec and 
28 kJ in 3 nsec as maximum damage limited drive to the frequency 
conversion arrays. We expect maximum frequency doubled on- 
target energies of 13 kJ in 1 nsec and 20 kJ in 3 nsec. Propagation 
studies performed as Novette has been activated will be reviewed 
and their bearing on the Nova laser design discussed. The charac- 
teristics of the incident laser radiation in the target chamber center 
will be described. 


1661 (UCRL—90582) Fabrication and evalution of a 
cryostable NbsSn superconductor for the Mirror Fusion Test 
Facility (MFTF-B). Scanlan, R.M.; Zbasnik, J.P.; Baldi, 
R.W.; Pickering, J.L.; Furuto, Y.; Ikeda, M.; Meguro, S. 
(Lawrence Livermore National Lab., CA (USA); General 
Dynamics Corp., San Diego, CA (USA). Convair Div.; 
ee mn Electric Co. Ltd., Tokyo (Japan)). . oe 1984. 
Contract W-7405-ENG-48. 13p. (CONF-840937—14). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85000849. 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The MFTF-B magnet system requires two 12.5T, 36 cm 
bore, insert coils. These coils are being constructed with a cryosta- 
ble NbsSn conductor manufactured by Furukawa Electric Co. The 
conductor consists of a core soldered into a cold-worked copper 
housing, which provides strength. The NbsSn core is made by a 
triple extrusion bronze process. A total of 57 lengths, each 295 m 
long, have been made and tested. We have made extensive tests on 
this conductor; these tests include critical current, ambient and 4.2 
K mechanical property measurements, critical current as a function 
of tensile strain, and bending tolerance tests. The critical current 
density was found to be quite anisotropic in this conductor, with J/ 
sub c/(12T) = 650A/mm? for field perpendicular to the conductor 
wide face, and J/sub c/(12T) = 500A/mm’? for field parallel to the 
conductor wide face. These values of current density are among 
the highest reported for a production lot of NbsSn conductor. 


. Uni 
California, Lawrence Livermore e National Lab.). pp 95-103 
of Advances i = cryogenic . Vol. 29. Fast, R.W.,; 
ee M.LR.; “Hat way, D.R.; Rosdahl, 
soe. York, » USA; Plenum Press (1984). (CONF- 
From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 
This chapter examines the pair of NbsSn insert coils con- 
tained in an insert solenoid with a cryogenically stabilized multi- 
filamentary NbsSn conductor, cooled by pool-boiling liquid helium. 
Topics considered include coil construction, coil testing, and testing 
results. The High Field Test Facility (HFTF) was operated above 
its design field to 11.4 T on two separate occasions despite the high 
strains imposed on the NbsSn superconductor by the relatively 
small inner diameter of the coil. The heat flux corresponding to the 
cold-end recovery stability limit was determined to be 0.38 W/cm? 
by observing the recovery of a normal zone created by a heater 
pulse. The cryostability allowed the coil to be operated with the 
high field turns slightly resistive. The HFTF will be used to test 1- 
m outer diameter coils of prototype conductors for tokamak ma- 
chines. 


1663 Single magnet test results of the first EBT-P de- 
velopment magnet. Lue, J.W.; Ballou, J.K.; Mann, T.L.; 
McManamy, T.J.; a, S.S.; Wilson, C.T. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN). pp 41-48 of Advances in cryo- 
pent ic engineering. Vol. 29. Fast, R.W. New York, NY, 
SA; Peiry Press (1984). (In Russian)(CONF-830841—). 
rom Cryogenic conference; Colorado Springs, 
co, USA (15 Aug 1983). 

This chapter reports on the testing of the first development 
coil (D1) for the ELMO Bumpy Torus Proof-of-Principle (EBT-P) 
machine. The purpose of the test was to determine if the coil still 
operates reliably, especially under the simulated x-ray heating load. 
The thermal performances of the dewar, stack, and support struc- 
ture shielding are investigated. A finite element analysis was per- 
formed on the magnet bobbin for thermal stress during cooldown. 
The maximum von Mises stress occurred in both corners (inner 
bore to sidewall and closure ring to sidewall). An x-ray simulation 
test was successfully performed on the coil at 5.0 T field. The coil 
survived x-ray heating at the 60-GHz resonance field level. The 
trickie flow used to maintain the helium level inside the dewar 
during ramp rate and heating tests was very similar to the flooded 
system being planned for EBT-P. 


Thermal performance of the MFTF magnets. Van 
Soe J.H. (Lawrence Livermore National Lab., Univ. of 
California). pp 29-39 of Advances in cryogenic engineering. 
Vol. 29. Fast, R.W. New York, NY, USA; Plenum Press 
(1984). (CONF- -830841—). 

From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter reports on the testing of a yin-yang pair of 
liquid-helium (LHe) cooled, superconducting magnets as part of a 
series of tests with the Mirror Fusion Test Facility (MFTF). The 
tests were performed to determine the success of engineering 
design used in major systems of the MFTF and to provide a techni- 
cal base for rescoping from a single mirror facility to the large 
tandem mirror configuration (MFTF-B) now under construction. 
Topics considered include the cryogenic system, the cool down 
procedure, cool down results, operation results, and warm-up re- 
sults. Approximately 201 h were required to warm the magnets to a 
minimum surface temperature of 240 K and to achieve a He return 
flow temperature of 280 K. The technology that will be utilized in 
the MFTF-B magnet system, which will include 42 superconduct- 
ing magnets and an 11-kW He refrigeration system, is demonstrat- 
ed. 


1665 The Doublet III neutral beam injector cryosystem. 
Langhorn, A.R. (GA Technologies Inc., San Diego, Cali- 
fone Pp 393-399 of Advanced cryogenic engineering. 
Vol. 29. Fast, R.W. New York, NY, USA; Plenum Press 
(1984). (CONF-830841—). 
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From Cryogenic engineering conference; Colorado Springs, 
CO, USA (15 Aug 1983). 

This chapter describes neutral beam injection into the Dou- 
blet III tokamak for plasma heating experiments. Cryopanels em- 
ployed in the beamline vacuum pumping system are force flow 
cooled to 3.8 K by a closed loop refrigeration system. Topics con- 
system characteristics, and operational history. Evaluation of the 
first beamline was carried out using a 25 L/h liquefier and a unique 
reliquefaction heat exchanger to permit subatmospheric operation 
and panel flow rates of 140 L/h. The system was upgraded for 
three beamline operation by substitution of a 100 L/h liquefier and 
more cryogen storage capacity. It is concluded that the cryosystem 
gives stable operation of three beamline cryopanel arrays with little 
operator intervention. 


1666 FED-INTOR activity. Stacey, W.M. Jr. (Georgia 
Inst. of Tech., Atlanta (USA). School of Nuclear — 
ing and Health Physics). pp 1-8 of Transactions of the 7 
international conference on structural mechanics in reactor 
technology. Vol. N. Mechanical and thermal problems of 
future fusion reactor power plants. Amsterdam, Nether- 
lands; North-Holland 71983). P (CONF-830867—; CONF- 
830805—; EUR—8596(Vol.N)). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

A set of critical technical issues affecting near-term tokamak 
reactors has been addressed by a broad cross section of the USA 
fusion community. The results of this work have been combined 
with the FED and INTOR designs that were carried out in 1981 to 
develop an improved concept for a tokamak engineering test reac- 
tor. 


1667 INTOR mechanical ion concept. Farfa- 


configurati 
letti-Casali, F. (Commission of the European Communities, 


Ispra (Italy). Engineering Div.); Brown, T.G.; Shesnce, 
TE. poor Ridge National Lab., TN (USA). Fusion 
neering Design Center); Churahov, G.; Serebrennikov 
(Efremov Scientific Inst., Leningrad (U: 
Japan Atomic Energy Research Inst., Tokyo); Reynolds, P. 
Culham Lab., Abingdon). pp 9-15 of Transactions 
of the 7. international conference on structural mechanics in 
reactor technology. Vol. N. Mechanical and thermal prob- 
lems of future fasion reactor power plants. Amsterdam, 
Netherlands; North-Holland (1983). (CONF-830867—; 
CONF-830805—; EUR—8596(Vol.N)). Contract W-7405- 
ENG-26. 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

The paper defines the Phase II INTOR configuration that 
has evolved during this conceptual design period and represents the 
combined efforts of all participating countries: USSR, Japan, 
Europe, and the USA. As a result of the new concepts developed 
in this phase, a new design configuration has evolved, using the 
same number of TF coils (12), yet permitting a reduction in the coil 
size by approximately 15%. The associated magnetic ripple for this 
design has increased slightly to approximately 0.9%. Due to the 
strong influence of TF coil size on the other tokamak systems such 
as PF coils, power supplies and machine structure, the overall cost 
of the INTOR project may be reduced by over 10%. The revised 
design incorporates several major changes from the previous design 
related to the vacuum topology, the torus, and the structural 
design. The configuration also provides sufficient flexibility to ac- 
commodate the uncertainty involved in the choice of bulk heating 
and impurity control methods; i.e., neutral beam injection or ICRF 
for heating and a poloidal divertor or pumped limiter located at the 
bottom of the plasma chamber for impurity control. The Phase II 
configuration is not fully optimized for either the limiter or divertor 
impurity control systems; however, the solution developed has been 
useful in this conceptual design phase to design and evaluate the 
many components associated with a tokamak device, i.e., TF coils, 
breeding blankets, heating systems, etc. 
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1668 Safety considerations in the design of the fusion 
engineering device. Barrett, R.J. (Oak Ridge National Lab., 
TN (USA). Fusion eering Design Center). pp 51-58 of 
Transactions of the 7. international conference on structural 
mechanics in reactor technology. Vol. N. Mechanical and 
thermal problems of future fusion reactor power plants. 
Amsterdam, Netherlands; North-Holland (1983). (CONF- 
830867—; CONF- 830805—; EUR—8596(Vol.N)). Contract 
W-7405-ENG-26. 

From 7. international seminar on computational aspects of 
the > element method; Chicago, IL, USA (29 Aug 1983). 

Also published as report ONF.830406--9 8. 

Safety considerations play a significant role in the design of 
a near-term Fusion Engineering Device (FED). Safety of the gen- 
eral public, the plant workers, and the fusion device is considered. 
For the safety of the general public and the plant workers, the radi- 
ation environment caused by the reacting plasma is the dominant 
consideration. The protection of the device from damage is dictated 
by the economics of device repair and operation. The DOE regula- 
tions and guidelines for radiation protection have been reviewed 
and are being applied to the device design. Direct radiation protec- 
tion is provided by the device shield and the reactor building walls. 
Radiation from the activated device components and the tritium 
fuel is to be controlled with shielding, contamination control, and 
ventilation. The safety of the general public and the possibility of 
environmental impacts requires particular attention to the potential 
release of tritium from the plant. This consideration has influenced 
the selection of reactor building shape and the specification of some 
confinement system parameters, which will affect the building 
structural design and reliability requirements. 


1669 Global inelastic structural analysis of the MARS 
tandem mirror blanket tubes including radiation effects. Blan- 
chard, J.; Ghoniem, N.M. (California Univ., Los Angeles 
(USA). School of Engineering and Applied Science). pp 85- 
94 of Transactions of the 7. international conference on 
structural mechanics in reactor technology. Vol. N. Me- 
chanical and thermal problems of future fusion reactor 
wer plants. Amsterdam, Netherlands; North-Holland 
1983). (CONF-830867—; CONF-830805—; EUR— 
8596(Vol.N)). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

In this paper, we describe a new computer code, STAIRE, 
for Stress Analysis Including Radiation Effects. This code is based 
on standard beam theory for pipe-bends. The theory is modified in 
two areas: (1) consideration of the pipes cross-section deformation 
as the radius of curvature changes; (2) inclusion of inelastic radi- 
ation and thermal strains (swelling and creep). An efficient analyti- 
cal/numerical approach is developed for the solution of indetermi- 
nate beam problems. As an application of the method, the stress dis- 
tribution and deflections of toroidal blanket pipes in the Mirror Ad- 
vanced Reactor Study (MARS) are evaluated. Swelling strains are 
identified as a major source of stress and deformation in the pro- 
posed blanket design, and possible solutions to the problem are out- 
lined. 


1670 Pebble bed blanket design for deuterium burning 
tandem mirror reactors. Grotz, S.P.; Dhir, V.K. (California 
Univ., Los Angeles (USA). School of Engineering and Ap- 
plied Science). pp 125-132 of Transactions of the 7. interna- 
tional conference on structural mechanics in reactor tech- 
nology. Vol. N. Mechanical and thermal problems of future 
fusion reactor wer plants. Amsterdam, Netherlands; 
North-Holland (1983). (CONF-830867—; CONF-830805—; 
EUR—8596(Vol.N)). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

The UCLA tandem mirror reactor, SATYR, was developed 
around the capability of tandem mirrors with therma! barriers to 
burn deuterium at reasonable efficiency levels. The pebble bed con- 
cept has been incorporated into our blanket design for the follow- 
ing reasons: 1) Large area-to-volume ratio for purposes of heat re- 
moval; 2) Large volume of structure for high thermal capacity thus 
increasing the safety margin during off-normal incidents; 3) Rela- 
tively inexpensive manufacturing costs because of large acceptable 
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tolerances and lack of exotic materials (i.e., lithium). A simplified 
stress analysis of the blanket module was performed to optimize 
and simplify the design. The pre-specified stress intensity limitations 
used were based upon a 30-year predicted lifetime for each module. 
Along with stress analysis of the vessel a detailed thermal hydraulic 
analysis of the pebble bed has been completed. Parameters affecting 
the pebble bed design are fluidization velocity, pressure drop, heat 
transfer coefficient, thermally induced stress in the spheres and spa- 
tial variation of the power density. Although reasonable gross ther- 
mal efficiencies of the 2 designs has been achieved (28% for H2O 
and 39% for He) the high net recirculating power fraction for heat- 
ing and neutral beams results in relatively low net plant efficiencies 
(21% and 27%). The results show that a blanket can be designed 
with good thermal efficiency and a relatively simple configuration. 
However, application of this concept to the high Q deuterium-triti- 
um fuel cycle would have difficulties resulting from the need for 
continuous removal of the tritium. 


1671 Swelling tolerant design for a fusion blanket struc- 
ture. Creedon, R.L. (General Atomic Co., San Diego, CA 
(USA)). pp 135-142 of Transactions of the 7. international 
conference on struc mechanics in reactor technolo; 
Vol. N. Mechanical and thermal problems of future fusion 
reactor power plants. Amsterdam, Netherlands; North-Hol- 
land (1983). (CONF-830867—; CONF-830805—; EUR— 
8596(Vol.N)). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

Neutron-induced swelling is the largest dimensional change 
expected in the blanket structure of a fusion reactor. Most reactor 
blanket candidate materials are known or expected to swell and em- 
brittle during irradiation; thus, the oft-suggested reliance on creep 
to relieve stresses is less acceptable in the design of a reactor blan- 
ket than in the design of nonirradiated structures. The desirability 
of avoiding the use of creep as a design tool is equivalent to a re- 
quirement that the blanket structure remain in the elastic regime. 
Such a design is examined and its performance, using Inconel 718, 
20CW-316 SS, HT-9 is evaluated. 


1672 Analysis of eddy current loadings in fusion engi- 
neering structures. Bialek, J.M.; Weissenburger, D.W. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). pp 163- 
169 of Transactions of the 7. international conference on 
structural mechanics in reactor technology. Vol. N. Me- 
= and thermal problems of future fusion reactor 
power plants. Amsterdam, Netherlands; North-Holland 
(1983). (CONF-830867—; CONF-830805—; EUR— 
8596(Vol.N)). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

We have investigated both analytically and numerically the 
eddy current loadings found in fusion engineering structures. The 
largest loadings of this type arise from plasma disruptions. These 
loads (in the TFTR device) appear on the time scale of a plasma 
disruption (approx.=10~*s) and may easily reach 3x10° N/m or 
greater in magnitude. While these loads cause no problems in the 
primary structure of a fusion engineering device, they may easily 
become the design load for protective systems and diagnostics. We 
first present a simple analytical analysis of the eddy current loading 
phenomena. Then, we describe the calculation techniques that have 
been developed to solve numerically for the general behavior of a 
transient electromagnetic event. These techniques have been used 
in developing the computer program SPARK, which is now used 
at the Princeton Plasma Physics Laboratory to solve the general 
eddy current loading problem. Lastly, some results from SPARK 
are presented and the manner in which the results from SPARK 
are translated into a form compatible with the local structural finite 
element code, NASTRAN, are described. 
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1673 Structural FED/INTO) 


design Fg oy 
— systems, H (Oak Ridge National Lab., 
TN (USA). Fugon Engrg Center); Hunter, 

B.L. (General Electric San Jose, re ae pp 17-24 
of Transactions of the 7. international erence on struc- 
tural mechanics in reactor technology. Vol. N. Mechanical 
and thermal problems of future fusion power at 
Amsterdam, Netherlands; North-Holland (1983). ( 
830867—; CONF-830805—; EUR—8596(Vol.N)). Paade 
W-7405-ENG-26. 

From 7. international seminar on computational aspects of 
the finite element method; es IL, USA (9 Aug 1983). 

The structural design procedures used at the 


established to provide an adequate margin against large-scale yield- 
ing or rupture due to gross overloading; these limits apply whether 
the load is steady or cyclic. An additional limit, 


ture. The design procedure requires that both limits be 

The primary stress limits used by the FEDC for the design and 
evaluation of system components are similar to those in 
Section III of the ASME Boiler and Pressure Vessel Code, al- 
though the design of magnet system components is not regulated by 
any code. The FEDC peak stress formalism addresses the potential 
failure mechanism of cyclic crack growth followed by fracture. Use 
of this formalism has shown that in many of the tokamak devices 
considered by the FEDC, fatigue is a design-limiting consideration 
that affects the basic sizing of structural members. This has made 
evident the structural advantages of long-burn, quasi-steady-state 
devices, which typically experience about an order of magnitude 
fewer cycles, and has also been responsible for the notion of seek- 
ing combinations of two different operating field levels, which 
offers the potential of enhanced physics performance during a por- 
tion of the device life with only modest structural modification. 


electrically conducting orthotro- 
Reactors. Bobrov, 


E.S. (Massachusetts Inst. of Tech., Cambridge (USA). Fran- 
cis Bitter National Magnet Lab.). pp 83 of Transactions of 
the 7. international conference on structural mechanics in 
reactor technology. Vol. N. Mechanical and thermal prob- 
lems of future fusion reactor power plants. Amsterdam, 
Netherlands; North-Holland (1983). (CONF-830867—; 
CONF-830805—; EUR—8596(Vol.N)). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

Published in summary form only. 


1675 Application of the finite element method in the 
modelling of coil bundles. Shibui, M. (Toshiba ~~ Yoko- 
hama 5 ar Advanced Engineering Dept.); Zatz, 1J.; 
Bialek, J.M. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). pp 153-160 of Transactions of the 7. international 
conference on mechanics in reactor a. 
pice an Mechanical and thermal problems of future fusion 
r power plants. Amsterdam, Netherlands; North-Hol- 

ror yy (1983). (CONF-830867—; CONF-830805—; EUR— 
8596(Vol.N)). 

From 7. international seminar on computational aspects of 
the —— element method; Chicago, IL, USA (29 Aug 1983). 

Three different FEM approaches are presented and evaluat- 
ed as viable interpretations of an actual coil, each limited for use 
within specified parameter ranges. One is based on solid elements 
with correctly defined properties permitting the accurate represen- 
tation of the global behavior of a coil bundle. The other two are 
more complex and are based on the combination of various eie- 
ments each accounting for a different aspect of coil behavior which 
are best resolved via multi-level substructuring. The choice of the 
best model for the job rests with the analyst who must first resolve 
what the goals of the analysis are and given the parameters of the 
problem, which models can be used. The basic idea behind these 
models is the application of a systematic modelling 
quiring a close correspondence between the capability of the FE 
themselves and the true mechanical behavior of that portion of the 





70 FUSION ENERGY 
7002 Fusion Power Piant Technology 


coil being simulated. In order to have analytical solutions for con- 
firming the bending and torsional capabilities of these coil bundle 
FEM, their behavior is studied via several basic examples. Laminat- 
ed beam behavior which categorizes the structural nature of many 
conventional coil bundles is also examined in some depth. Also dis- 
cussed is a generalized computer program that was developed to 
accept the description of any conventional coil section and deter- 
mine an effective stiffness for it to be used in FEM. The various 
methodologies described in this paper should be applicable to any 
bundled coil design. Although only conventional coils are dis- 
cussed, with the proper modifications the concepts and techniques 
presented can be applied to other configurations as well, such as 
supercenductors. 


1676 Stress analysis of a light ion beam fusion facility 
target chamber. elstad, R.L.; Lovell, E.G. (Wisconsin 
Univ., Madison (USA). t. of Engineering Mechanics). 

pp 95-102 of Transactions of the 7. international conference 
on structural mechanics in reactor technology. Vol. N. Me- 
chanical and thermal problems of future fusion reactor 
power plants. Amsterdam, Netherlands; North-Holland 
{1983). (CONF-830867—; CONF- 830805—; EUR— 
8596(Vol.N)). 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

The paper describes the preliminary design of the reaction 
chamber. The major influence on the mechanical design of the 
chamber is the shock wave generated by the fireball. Practical con- 
siderations have led to a cylindrical configuration with removable 
end caps. An orthogonal gridwork of ribs and stringers reinforces 
the basic shells. Components of the wall are modelled as plates sup- 
ported by flexural beams. The dynamic response of both systems is 
determined by modal analysis. This makes use of dynamic load fac- 
tors. Since the proposed chamber will be submerged in a water 
shield, the effect of the added mass of the liquid is also assessed. 
Dynamic stresses and deflections are determined from the maxi- 
mum values of the dynamic load factors and the modal static re- 
sponse. In this form, parametric data is generated for a range of 
design variations. Materials considered for the chamber include Al 
6061 and 5086, 304 SS, HT-9, Ti-6Al-4V, Cu-Be CI7200 and 
C17600. Of these, the aluminum alloys have the best combination of 
relevant characteristics for such a test facility: high strength to 
mass ratio, low cost, high thermal shock resistance and good in- 
duced radioactivity response for maintenance. A particular numeri- 
cal design is presented for a cylindrical shell with a height and di- 
ameter of 6 meters. A 200 MJ target yield in xenon cavity gas at 70 
torr produces a shock wave at the wall with an amplitude of 1.71 
MPa. It is shown that the maximum dynamic wall stress from flex- 
ure will be within design limits for a 3 centimeter thickness of Al 
6061. 


1677 Design and analysis of the Big Dee vacuum vessel. 
Gallix, R.; Miller, J.; Puhn, F.A. (General Atomic Co., San 
Diego, CA (USA)). pp 69-74 of Transactions of the 7. inter- 
national conference on struc mechanics in reactor tech- 
nology. Vol. N. Mechanical and thermal problems of future 
fusion reactor power plants. Amsterdam, Netherlands; 
North-Holland (1983). (CONF-830867_; CONF-830805—; 
EUR—8596(Vol.N)). Contract AT03-76ET51011. 

From 7. international seminar on computational aspects of 
the finite element method; Chicago, IL, USA (29 Aug 1983). 

The main design requirements for the Big Dee vacuum 
vessel, in addition to maximum access to the plasma, are: (1) a max- 
imum plasma volume as limited by the toroidal and poloidal field 
coils; (2) a high vacuum level; (3) a high toroidal electrical resist- 
ance; (4) the capability to withstand large impulsive loads due to 
plasma disruption; and (5) the capability to withstand thermal loads 
due to bakeout, discharge cleaning, and plasma operation while al- 
lowing adequate heat removal between plasma shots. Wherever 
possible, the Big Dee vessel design is similar to that of the Doublet 
III vessel. The vessel has a sandwich wall with corrugated core. 
Wall and skin thicknesses are kept minimum to achieve maximum 
plasma volume and maximum toroidal electrical resistance, respec- 
tively. Inconel is selected for its high strength and high electrical 
resistivity. The finite element stress analysis of the vessel is divided 
into several parts. For sizing of wall and skin thicknesses, axisym- 
metric models of equivalent single-walled shells are used. Static 
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load cases include dead weight, atmospheric pressure, and dis- 
charge cleaning temperatures. The impulsive magnetic pressure due 
to plasma disruption is treated as a dynamic load to obtain stress 
and displacement time-histories of the vessel response. Detailed 
three-dimensional shell models are used to study typical sections of 
the sandwich walls. Other three-dimensional models of representa- 
tive sectors of the vessel with typical ports are analyzed to deter- 
mine the influence of the latter on stresses. Similar models will be 
used for buckling and seismic analyses. 
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1678 (DOE/ER—0042/2-Rev.11-84) Instruction and in- 
formation on used energy-related laboratory equipment grants 
for educational institutions of higher learning. (USDOE 
Office of Energy Research, Washington, DC. University 
and Industry Div.). Nov 1984. 1lp. NTIS, PC A02/MF 
A0i; 1; GPO Dep. File Number DE85000044. 

The United States Department of Energy (DOE), in accord- 
ance with its responsibility to encourage research and development 
in the energy area, awards grants of used energy-related laboratory 
equipment to universities and colleges and other non-profit educa- 
tional institutions of higher learning in the United States for use in 
energy-oriented educational programs in the life, physical and envi- 
ronmental sciences and engineering. Proposals for the grant of 
available equipment in this program should be submitted by an eli- 
gible non-profit educational institution to the DOE Field Office re- 
sponsible for the site where the specific equipment is known to be 
located. 


1679 (NP—4901398) Canada Center for Mineral and 
Energy Technology: open file reports, list No. 17. (Canada 
Centre for Mineral and Energy Technology, Ottawa, Ontar- 
io). Jun 1983. 1lp. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE84901398. 

Seventy-eight CANMET (Canada Center for Mineral and 
Energy Technology) publications are listed. (DLC) 


1680 Laser-driven MHD-fanjet. Myrabo, L.N.; Marti- 
nez-Sanchez, M.; Heimerdinger, D. Seattle, WA, USA; 
AIAA (1983). 24p. (CONF-830635—). 

From 19. AIAA-SAE-ASME joint propulsion conference; 
Seattle, WA, USA (27 Jun 1983). 

An analysis is performed on the concept of an electromag- 
netic fanjet powered by laser energy beamed from remote ground- 
based or space-based power plants. The engine is designed for effi- 
cient air-breathing propulsion in the flight regime from Mach 1 to 
15 and altitudes from 15 to 70Km. A one-dimensional analytical 
model is derived for the transient behavior of high electric current 
plasma sheets used to accelerate air in the MHD-fanjet. This model, 
which examines the detailed structure of the current sheet itself, 
gives insight into factors controlling sheet dynamics. Additional 
calculations are performed with a radially-symmetric two-dimen- 
sional snow-plow model, for a nominal 10m diameter MHD-fanjet 
flying along an exemplary trajectory to space. Finally, some aspects 
of the MHD-fanjet electrode requirements and design features are 
reviewed. 13 references. 
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1681 (ANL/TM—420) Plan for administrative comput- 
ing at ANL FY1985-FY1987. Bretscher, M.; O’Brien Hale, 
D.; Hischier, R.; Moore, N.; Moszur, F.; Slade, R. (Ar- 
gonne National Lab., IL (USA)). Aug 1984. Contract W-31- 
109-ENG-38. 265p. NTIS, PC Al2/MF A01; GPO Dep. 
File Number DE85002243. 

The plan for FY1985 through FY1987 represents the first 
step in addressing strategic planning for the information critical to 
the business functions of the Laboratory, for the operating environ- 
ment within which administrative systems function, and for the in- 
frastructure that aids Laboratory management and staff to access 
and use administrative data effectively. This document encompasses 
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business and office systems, the management of administrative com- 
puting, and the funding of activities related to administrative com- 
puting. The primary purposes of the plan are to insure identification 
of all the necessary components of administrative computing, to 
provide a guideline for administrative computing in the coming 
years, and to obtain concurrence from Laboratory management on 
a long-term information plan that enhances the way the Laboratory 
performs its business functions. 


1682 (CONF-8409133—2) System engineering: a man- 
agement tool. DeLozier, R.C. (Martin Marietta Energy Sys- 
tems, Oak Ridge, TN he aan 1984. Contract ACO0S5- 
840R21400. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85001561. 

From American Society for Engineering Management meet- 

ing; Dallas, TX, USA (23 Sep 1984). 

The SE (system method provides the logical 
framework in which the supporting information required for effec- 
tive management decisions is systematically produced, documented, 
and kept up-to-date. The system engineering process is seen as an 
orderly way of doing things that should be done anyway on any 
project. The SE method is designed to ensure that the process is 
accomplished in logical sequence and that if objectives are not 
achieved, such deficiencies are recognized at an early date when 
corrective actions are simple and cost effective. The SE method is 
most effectively implemented by simply training discipline special- 
ists in SE theory and installing them on each project task force. 
There is nothing really new involved. However, the need for for- 
mally identifying and following the steps of the SE process is essen- 
tial. Effective implementation of SE will provide invaluable support 
to the management decision-making process. 


1683 (DOE/EIA—0204/50) EIA publications: new re- 
leases No. 50. (National Energy Information Center, Wash- 
ington, DC (USA)). 6 Jan 1982. 14p. NTIS, PC A02/MF 
A01 - GPO; GPO Dep. File Number DE85002263. 

This is a monthly report of the newest available Energy In- 
formation Administration (EIA) publications, upcoming reports, 
news about EIA, as well as many other items of special interest. 
Reports are listed by subjects such as coal, electricity, petroleum, 
natural and synthetic gas. Availability, price and order information 
accompany each title. 


1684 (DOE/EIA—0204/51) EIA publications: new re- 
leases No. 51. (National Energy Information Center, Wash- 
ington, DC (USA)). 28 Jan 1982. 19p. NTIS, PC A02/MF 
A01 - GPO; GPO Dep. File Number DE85002265. 

This is a monthly report of the newest available Energy In- 
formation Administration (EIA) publications, upcoming reports, 
news about EIA, as well as many other items of special interest. 
Reports are listed by subjects such as coal, electricity, petroleum, 
natural and synthetic gas. Availability, price and order information 
accompany each title. 


1685 (DOE/ER—T1) Guide for the preparation of ap- 
plications for the University Research Instrumentation Pro- 
gram 1985, (USDOE Office of Energy Research, Washing- 
ton, DC. University and Industry Div.). 1984. 36p. NTIS, 
PC A03/MF A001; GPO Dep. File Number DE85001 142. 
The US Department of Energy, Division of University and 
Industry Programs, Office of Energy Research, invites the submis- 
sion of applications for its University Research Instrumentation 
program. This program is intended to help strengthen the ability of 
universities and colleges to conduct long-range, energy-related re- 
search by assisting them in acquiring some of the specialized re- 
search instrumentation which is required. However, in FY 1985 the 
funds will be used principally to support instrumentation required 
for advanced research in six major areas (listed in alphabetical 
order): (1) Advanced Materials Characterization, synthesis, and 
Processing Science; (2) Biological Energy Conversion; (3) Catalysis 
Heterogeneous and Homogeneous; (4) Energy-Related Geoscience 
and C02 Research; (5) Health and Environmental Impacts of 
Energy-Related Chemicals; and (6) Process and Systems Dynamics 
and Control. Offerors may submit applications for equipment re- 
quired for research in the above or any other important energy re- 
search fields. A maximum of four applications may be submitted by 
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each institution. Topics covered include: application preparation 
and format, method of selection and evaluation criteria, submission 
of applications, and other information. 


1686 yp ag hr sepseiranne at office 
DC. (USDOE 


— oe he . 3 Oct 1984. 
een Oak Ridge. 


37831. File Number 
pp 0 
The procedures used by Headquarters to acquire copying 
machines and word processors were reviewed. At the time of the 
review, Headquarters had 166 copying machines, 95 leased and 71 
owned, and 246 word processors, 167 leased and 79 owned. The 
review was made to determine if Headquarters was: (1) making the 
most economical lease-purchase agreement when acquiring office 
equipment; and (2) periodically evaluating needs for leased equip- 
ment to identify instances where purchase would be more cost ef- 
fective. It was found that recent management actions would en- 
courage more economical acquisition of office equipment. Howev- 
er, more needs to be done. By purchasing office equipment at the 
optimum time, Headquarters could have reduced its cost of acquir- 
ing copying machines and word processors by an estimated 
$624,000 in Fiscal Year 1983. 


1687 (GAO/PART—84-1) Performance evaluation of 
the Energy Information Administration, Department of 
Energy. (Professional Audit Review Team, Washington, DC 
(USA)). 15 Jun 1984. 63p. PART, 441 G Street, N.W., 
Washington, DC 20548. File Number T184901896. 

Report to the President and the Congress. 

The Energy Information Administration (EIA) was made 
the focal point for developing and maintaining comprehensive fed- 
eral energy information programs when it was established in 1977 
by the Department of Energy (DOE) Organization Act. The Pro- 
fessional Audit Review Team (PART) also was established by the 
DOE Organization Act to determine whether EIA’s activities are 
performed in an objective and professional manner. In this review 
PART found that EIA: (1) Is strengthening internal controls to 
better ensure its objectivity and independence from policy formula- 
tion and advocacy functions. (2) Is in the process of assessing its 
staffing needs. (3) Has enhanced its annual planning activities. (4) 
Has made significant progress in determining the relevancy of its 
energy data and publications. However, a continuing, serious prob- 
lem is the need for EIA to expand and improve its quality control 
and assessment activities to ensure the accuracy and credibility of 
energy information. 


1688 (NSF—81-308) Federal support to universities, col- 
leges, and selected nonprofit institutions, Fiscal Year 1979. 
Final report. Bennof, R.J. (National Science Foundation, 
Washington, DC (USA)). Feb 1981. 170p. GPO. File 
Number T184901907. 

Report to The President and Congress. 

This report presents data collected in the National Science 
Foundation’s (NSF) Survey of Federal Support to Universities, 
Colleges, and Selected Nonprofit Institutions, Fiscal Year 1979, 
covering the period October 1, 1978 through September 30, 1979. 
The reporting system is based on the program established in 1965 
by the Committee on Academic Science and Engineering (CASE) 
of the Federal Council on Science and Technology (FCST). The 
figures shown in these tables represent all obligations to institutions 
of higher education in the United States. The 14 Federal agencies 
represented accounted for an estimated 95% of total obligations to 
universities and colleges and over 99% of all funding for scientific 
and engineering (S/E) research and development at such institu- 
tions. Agencies not surveyed funded only $16 million to universities 
and colleges for research and development in 1979. Obligations 
shown for universities and colleges do not include funds obligated 
to federally funded research and development centers (FFRDC’s) 
administered by academic institutions. Academic science obligations 
to these organizations are presented separately, as are R & D obli- 
gations to independent nonprofit institutions and nonprofit-adminis- 
tered FFRDC’s. Data presented for selected non-profit institutions 
and for nonprofit-administered FFRDC’s represent obligations for 
research, development, and R & D plant by the 14 participating 





agencies regardless of amount. Unless constant dollars are specified, 
data shown in this report are in current dollars. Data shown in the 
text or tabulations may not add to the totals or subtotals because of 
rounding. 


1689 (SAND—84-1339C) GIDEP Representative inter- 
action. Jojola, B.K. (Sandia National Labs., Albuquerque, 
NM (USA)). 1984. Contract AC04-76DP00789. 8p. (CONF- 
8410141—1). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE84016792. 

From GIDEP annual workshop; Spokane, WA, USA (2 Oct 
1984). 

, GIDEP Representatives interact within their own company 
to provide data and information to employees and GIDEP activity 
reports to management. Through this interaction, the objectives of 
GIDEP are served and the benefits of GIDEP membership are re- 
alized. Interaction with GIDEP Representatives of other companies 
and government agencies can further expand the usefulness of 
GIDEP and reduce operating costs. One way to reduce costs is ex- 
changing hard copy or microfiche reports between GIDEP Repre- 
sentatives rather than copying reports from GIDEP microfilm. Ad- 
ditionally, interaction between Representatives can expand each 
company’s information resources and range of available data. 
GIDEP Representatives acquainted with information available from 
other Representatives can be more useful to their companies and to 
GIDEP users. This paper briefly illustrates the benefits of contin- 
ued and increased interaction between GIDEP Representatives. 
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1690 (@P-MS—84-80) Introduction to PREDICT. 
Osteen, F.V. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). 5 Sep 1984. Contract 
AC09-76SR00001. 6p. (CONF-8409159—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85000763. 

From cen Regional ADABAS meeting; Charlotte, 


NG UPREDICT is % 

P I is the new ADABAS online dictionary. The 
product is written in NATURAL and runs as an online application 
under CICS. The purpose of the dictionary is to enable the DBA 
group programmers and users to maintain a cross-reference of data- 
bases, files, systems, programs, and modules. 


1691 (EPRI-EL—3089-Vol.2) Software development and 
maintenance guidelines. Volumes 2. Appendixes F, G, and H. 
Downs, H.R. (Science Applications, Inc., Palo Alto, CA 
(USA)). Aug 1984. 577p. Research Reports Center, P.O. 
Box 50490, Palo Alto, CA 94303. File Number T185920068. 
This report is a set of guidelines for software development 
and maintenance. The guidelines are intended for use by persons 
developing or managing the production of software for the electric 
power industry. The guidelines will lead to better quality software, 
whose life-cycle cost will be substantially less than software pro- 
duced without such guidelines. It is recognized that the use of these 
et may result in increased development cost; however, any 
such increases are offset by factors of 2 to 10 in maintenance costs 
during the software life cycle. Although the guidelines do not re- 
quire the use of any specific development methodology, they do 
specify that an organized, systematic methodology employing a 
phased approach shall be used. These guidelines provide overall 
procedural and documentation requirements, as well as guidelines 
for each stage in the software life-cycle process. This report, in 
three volumes, is the first edition of what is envisioned as a viable 
and evolving set of guidelines. Substantial portions of these guide- 
lines may be accomplished by the use of computerized tools and 
procedures. The success of this report and future software efforts 
depends upon the industry's utilization of the guidelines and sugges- 
tions for future enhancements. 


(INER—0480) Graphic display of structural model 

a SAP6/7. Pan, H.M. (Institute of Nuclear Energy Re- 

search, Lung-Tan (Taiwan). Technical Information Center). 

Nov 1982. 25p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE85900135. 
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Graphic display of structural model is very important to 
structural analyst. The powerful FACOM M-200 computer avail- 
able to INER does not have the plotting capability yet. This report 
describes a procedure to use CDC graphic devices to display struc- 
tural model on FACOM computer using SAP6/7 package. 


1693 (INER—0522) Data communication software inter- 
face design for MACS/MCZ microprocessor with PDP-11/60 
mini-computer. Wang, C.Y. (Institute of Nuclear Energy Re- 
search, L ao (Taiwan)). Oct 1983. 39p. (In En and 
Chinese). S (US Sales Only), PC A03/MF AOl. File 
Number DE85900144. 

The microprocessor has become a very popular tool in lab- 
oratories and used in applications. It would be a valuable work if 
we could connect microprocessors to larger host computer to en- 
hance the performance of a microprocessor. For example, the mi- 
croprocessor can send raw data directly to a host computer for fur- 
ther analysis instead of using paper punches or tapes which are 
time-consuming and prone to err. The purpose of this report is to 
design a software data communication interface for MCZ to PDP- 
11/60 and MACS to MCZ. The design is based on RS232C hard- 
ware interface and ASCII standard code so that the same algorithm 
could be applied to other microprocessors. The algorithm has been 
implemented and proved on INER’s Hybrid Computer Laboratory. 


1694 (JAERI-M—82-200) Design of a computer com- 
plex including vector processors. Asai, Kiyoshi. (Japan 
Atomic Energy Research Inst., Tokyo). Dec 1982. 117p. fn 
Japanese). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE84703583. 

We, members of the Computing Center, Japan Atomic 
Energy Research Institute have been engaged for these six years in 
the research of adaptability of vector processing to large-scale nu- 
clear codes. The research has been done in collaboration with re- 
searchers and engineers of JAERI and a computer manufacturer. In 
this research, forty large-scale nuclear codes were investigated 
from the viewpoint of vectorization. Among them, twenty-six 
codes were actually vectorized and executed. As the results of the 
investigation, it is now estimated that about seventy percents of nu- 
clear codes and seventy percents of our total amount of CPU time 
of JAERI are highly vectorizable. Based on the data obtained by 
the investigation, (1)currently vectorizable CPU time, (2)necessary 
number of vector processors, (3)necessary manpower for vectoriza- 
tion of nuclear codes, (4)computing speed, memory size, number of 
parallel 1/0 paths, size and speed of 1/0 buffer of vector processor 
suitable for our applications, (5)necessary software and operational 
policy for use of vector processors are discussed, and finally (6)a 
computer complex including vector processors is presented in this 
report. 


1695 (JAERI-M—83-166) Users manual for SPLPACK- 
1: a program package for plotting and editing of experimental 
and analytical data of various transient systems. Muramatsu, 
Ken; Kosaka, Atsuo; Abe, Kiyoharu; Araya, Fumimasa; 
Kanazawa, Masayuki; Tanabe, Shuichi; Maniwa, Masaki. 
(Japan Atomic Energy Research Inst., Tokyo). Nov 1983. 
174p. (In Japanese). NTIS (US Sales ’Only), PC A08/MF 
AO1. File Number DE84703595. 

In the field of nuclear safety research, a number of computer 
codes are being developed for predicting trasient behavior of vari- 
ous nuclear facilities, and they are verified by comparing calcula- 
tional results with experimental data. In the development and verifi- 
cation of these codes, data plotting is one of indispensable but 
labor-consuming processes. SPLPACK-1 which is a package of 
computer programs, written mostly in FORTRAN-IV, has been de- 
veloped for data editing and plotting. The SPLPACK-1 package 
consists of two parts, SPLEDIT and SPLPLOT-1, and plotting is 
performed through two steps : (1) to store data by SPLEDIT in a 
file in a standardized format (the SPL format) and (2) to plot the 
data in the file by SPLPLOT-1 or other optional programs. The 
standardization of data format makes it possible to plot outputs 
from various sources by a single plotter program. This benefit not 
only reduces the costs of plotter program developments but also 
makes it easy to compare many analytical and experimental data in 
one figure. SPLPLOT-1 draws two-dimensional graphs of time-de- 
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pendent history of variables or graphs of relationship between two 
variables. For user's convenience, it is provided with functions of 
auto-scaling, automatic unit conversion, data processing by user- 
supplied subroutines and so on. Several additional programs are 
available for other types of plotting such as bird's-eye view graphs. 
SPLPACK-1 has been effectively used in JAERI for the develop- 
ments and uses of safety codes (THYDE-B1, THYDE-P1, 
RELAP4, RELAPS, MARCH, CORRAL, etc.) and experiments 
(ROSA-III and LOFT). 


1696 (LA—10094-M) QKPLT Users Guide. Version 2.0. 
Browning, R.V.; Oakes, W.R.; ee C.M. (Los Alamos 
National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 35p. NTIS, PC Ang A0l; 1; GPO Dep. File 
Number DE85001526. 

QKPLT is an interactive program used to make graphs and 
mathematically manipulate experimental or numerical time histories. 
It can be used to casually peruse and reduce experimental records 
or it can produce report-quality graphs when used with MAPPER. 
QKPLT is written in Fortran, using the Disspla plotting system. 
The program is designed for interactive use on Tektronix 4000 
series terminals. 


1697 (LBL—15792) Looking at multivariate data 
through fuzzy sets. Benson, W.H. (Lawrence Berkeley Lab., 
CA (USA)). Jul 1984. Contract AC03-76SF00098. 13p. 
(CONF-8407100—1). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE85000684. 

From 1. international conference on fuzzy information proc- 
essing; Kauai, HI, USA (22 Jul 1984). 

There is usually a preliminary stage to data analysis, to 
become familiar with the data and provide a starting point for fur- 
ther analysis. An example from the recent literature illustrating the 
process of data inspection is reviewed and compared with a more 
direct approach based on fuzzy sets and computer graphics. A dem- 
onstration is provided of the effectiveness and efficiency of direct 
expression of descriptions and viewpoints, and of direct manipula- 
tion of the graphic display. 


1698 (ORNL/TM—8622) ORNL ALPHAMA MIS 
user's manual, Bowen, P.L.; Lovin, J.K.; Grubb, J.W.; 
Haese, R.L. (Oak Ridge National Lab., TN (USA)). Oct 
1984. Contract AC05-840R21400. 69p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85001690. 

ALPHA is a general-purpose Management Information 
System (MIS) sponsored and developed by the Finance and Materi- 
als Division of the Oak Ridge National Laboratory (ORNL). It 
provides the maintenance function of the ALPHA system and 
allows users to maintain any System 1022 (trademark of Software 
House) data base on ORNL’s PDP-10 computer. With AL- 
PHAMA, users may add records, delete records, and/or change the 
value of attributes in existing records. As its name implies, AL- 
PHAMA is the foundation for most of the programs used to main- 
tain the business information systems sponsored by the Finance and 
Materials Division. This manual explains the functions of the vari- 
ous ALPHAMA commands, options, and support files. It also pro- 
vides a short introduction to ALPHAMA for the new user. 


(RISO-M—2426) Resolution in diffraction. An 
outline of the method of conjugate diameters. Lecture notes 
for Summer School on Synchrotron Radiation, Vienna 1980. 
Als-Nielsen, J. (Risoe National Lab., Roskilde (Denmark)). 
Mar 1984. 25p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE84703596. 

The in-plane resolution of a diffraction apparatus is discussed 
in the Gaussian approximation. This approximation is generally ade- 
quate to find half-widths of the resolution function, but the detailed 
resolution line-shape may differ from a Gaussian line-shape for in- 
stance in using perfect crystals as monochromator or analyzer. In 
combining the contributions from different elements in the appara- 
tus to the resolution function the method of conjugate diameters is 
useful. The resulting resolution widths are not given in explicit for- 
mulae but by means of a few simple subroutines in a computer pro- 
gram, e.g. transforming a set of conjugate diameters to another set 
with a prescribed direction of one diameter, the method seems to 
be readily applicable to a variety of instruments. 
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1700 (SAND—84-1564) New approach for solving large 
residual nonlinear least squares probl — Salane, D.E. 
(Sandia National Labs., Albuq ue, NM (USA)). 
1984. Contract AC04-76DP00789. 33p. = PC A03 
A01; GPO Dep. File Number DE8500255 

mie ani <n 
least squares problem. A continuation method is used to develop a 
new framework for the model trust region approach for solving 
nonlinear least squares problems. This framework gives a motiva- 
tion for the direct selection of the trust region parameter. It also 
provides a natural safeguard for trust region methods which leads 
to a very robust algorithm. A class of algorithms based on the con- 
tinuation method will be presented. In addition, the implementation 
details for one member of the new class will be examined. The con- 
vergence and descent properties of this algorithm will also be dis- 
cussed. Numerical evidence will be given which shows that the 
new algorithms are competitive with existing model trust region al- 
gorithms. For large residual problems or problems in which a good 
initial starting guess is not available, the performance of the new 
algorithm is very promising. 24 references, 3 tables. 


(UCID—30205) LINCS Authentication Domain 
Interface (ADI) Logon protocol. (Preliminary specification 
and implementation guide). Nessett, D.M.; Fletcher, J.G. 
(Lawrence Livermore National Lab., CA (USA)). 11 Oct 
1984. Contract W-7405-ENG-48. 56p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85000048. 

With the development of computer networking a need has 
arisen for users to interact with various computers and distributed 
operating systems from terminals remotely located from those sys- 
tems. By remotely located terminals we mean those connected to 
networks using a different protocol family than the computer or 
distributed operating system being logged onto. Each terminal is 
said to belong to an authentication domain [NESD84]. We express 
the above requirement as the desirability to provide inter-authenti- 
cation-domain interactive services. The problems and attendant re- 
quirements of accomplishing inter-authentication-domain interactive 
services are discussed in [NESD84]. Readers are assumed to be fa- 
miliar with the concepts and protocol defined in that document. 
This specification defines the Authentication Domain Interface 
(ADD) Logon protocol for the LINCS distributed operating system 
that in conjunction with the Inter-Authentication-Domain Logon 
protocol gives users of LINCS terminals the ability to logon to 
hosts that do not support LINCS. Hereafter, the Inter-Authentica- 
tion-Domain Logon Protocol is called the IAD Logon protocol for 
the sake of brevity. In addition, it gives users of terminals connect- 
ed to networks that do not directly support LINCS the ability to 
logon and use LINCS distributed resources. 


1702 (UCRL—91570) bron — differential equa- 
tions on m . (Lawrence Liver- 
more National Lab., CA (SAS. Sep "1984. Contract W- 
7405-ENG-48. 18p. (GONF-841s42- 4). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE85000745. 

From International workshop on modelling and performance 
evaluation of parallel systems; Grenoble, France (14 Dec 1984). 

Multiprocessors can be characterized by two attributes: first, 
a multiprocessor is a single computer that includes multiple proces- 
sors and, second, processors may communicate and cooperate at 
different levels in solving a given problem. The communication 
may occur by sending messages from one processor to the other o1 
by sharing a common memory. In this paper, we will not be con- 
cerned with multiple computer systems that consist of several au 
tonomous computer systems which may or may not communicate 
with each other. Instead, our primary focus will be on a multipro- 
cessing system which is controlled by one operating system that 
provides interaction between computer modules (a computer 
module is defined as a processor, local memory, and I/O inter- 
faces). 17 references, 10 figures. 
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1703 (CONF-840270—1) Architectural relationships be- 
tween SGML and ODA/ODIF. Mason, J.D. (Oak Ridge Na- 
we Lab., a (USA)). 1984. Contract AC05-840R21400. 

. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
D 5000986. 

From International Standards Organization meeting; Geneva, 
Switzerland (1 Feb 1984). 

Although most current document-interchange schemes either 
simply transmit characters or, if they notice any structure at all, 
emphasize layout, the goal of a truly processable interchange will 
depend on recognition of the logical structure of documents. Unlike 
layout structure, logical structure is directly related to the intellec- 
tual content of a document. Currently two major schemes for de- 
scribing document architecture are being discussed in ISO/TC97: 
SGML (SC5/WG12) and ODA/ODIF (SC18/WG3). SGML is a 
more comprehensive document architecture than ODA. The archi- 
tecture described by ODA can be represented by SGML, and the 
attribute structure proposed at the presentation level by ODIF can 
be represented at the application level (and possibly also the presen- 
tation level) by SGML. Documents that are adequately described 
by ODA/ODIF should also be capable of representation by 
SGML. However, because SGML has a potentially richer structure 
than ODA, not all SGML documents can be represented by ODIF. 
The most readily apparent difference between SGML and ODA/ 
ODIF is that ODA/ODIF posit a pair of structures, logical and 
layout, but SGML allows an arbitrary number of unspecified struc- 
tures (though logical structure is generally assumed to be primary). 
A secondary difference is that ODA/ODIF reflect their orgins in 
layout-oriented schemes in that thay generally emphasize layout 
and do not yet have a detailed analysis of logical structure or the 
mechanism for defining generic document types; such a mechanism 
is the primary focus of the SGML scheme. 


1704 (DOE/EIA—025%(81/4Q)) Energy data contacts 
finder, December 1981. (National Energy Information 
Center, Washington, DC (USA)). 30 Dec 1981. 4p. NTIS, 
PC A02/MF A0Ol; 1 - GPO; GPO Dep. File Number 
DE85002259. 

The Energy Information Administration (EIA) is responsible 
for the collection, evaluation, analysis and dissemination of energy 
statistics. The Energy Data Contacts Finder is a listing of energy 
specialists by their technical subject areas. It is suggested that infor- 
mational and statistical inquiries be initially directed to the National 
Energy Information Center. All telephone numbers listed can be 
reached in area code (202) unless otherwise indicated. 
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1705 (DOE/EIA—0259(82/4Q)) Energy data contacts 
finder, fourth quarter 1982. (National Energy Information 
Center, Washington, DC USA). 28 Dec 1 32. 4p. NTIS, 
PC A02/MF AOl; 1 - GPO; GPO Dep. File Number 
DE85002277. 

The Energy Information Administration (EIA) is responsible 
for the collection, evaluation, analysis, and dissemination of energy 
statistics. The Energy Data Contacts Finder is a listing of energy 
specialists by their technical subject areas. It is suggested that infor- 
mational and statistical inquiries be initially directed to the National 
Energy Information Center. A directory of EIA publications is 
available upon request from the National Energy Information 
Center. All telephone numbers listed can be reached in area code 
(202) unless otherwise indicated. 


1706 (UCRL—89995-Rev.1) Post-processing of biblio- 

citations from DOE/RECON, NASA/RECON, and 
DOD/DROLS. Revision 1. Bollinger, W.A.; Hampel, V.E.; 
Harrison, I.; Murphy, T.P. (Lawrence Livermore National 
Lab., CA (USA)). Aug 1984. Contract W-7405-ENG-48. 
a (CONF-841243—1-Rev.1). NTIS, PC A02/MF AO0Ol1; 
GPO Dep. File Number DE85000617. 

From 8. international online information meeting; London, 
UK (4 Dec 1984). 

We have developed an interactive, self-guided program for 
the joint post-processing of bibliographic citations from the federal 
information centers of the Department of Energy (DOE), the De- 
partment of Defense (DOD), and the National Aeronautics and 
Space Administration (NASA). This program is currently installed 
on the Intelligent Gateway Processor of the Technology Informa- 
tion System (TIS/IGP) at the Lawrence Livermore National Labo- 
ratory and is under evaluation by the TIS user community from 
remote terminals by telephone dial-up, over TYMNET, and the 
ARPA computer network. Users are individually authorized for 
automated access to specific information centers, and use standard 
commands for the downloading, compilation, and online review of 
citations in a common format. Previously reported post-processing 
capabilities have been further expanded, permitting: (1) online cita- 
tion review, categorization, and addition of new data elements; (2) 
disassembly and re-assembly of citations; (3) statistical analysis of 
data field contents; (4) cross-correlation of data field contents; and 
(5) concordance generation. In addition, the new two-pass inter- 
preter for the post-processing program permits: the transformation 
of abbreviated data field names into english names preferred by 
each agency, the statistical analysis of the density and completeness 
of data fields in selected sets of bibliographic citations, the elimina- 
tion of redundant citations (using user-specified criteria), and trend 
analysis. The latter is a powerful tool for the exploration of time- 
dependent characteristics in a particular field of research, of an or- 
ganization, or for an author. Graphical displays of publication rates 
as a function of time and the normalized statistics of terms used in 
the description of the work, can be used to signal new directions of 
ongoing research and the intensity of its support. 
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CORPORATE AUTHOR INDEX 


In the Corporate Author Index, report literature is indexed using 
the name of the organization or institution responsible for issuing 
the report. Headings are provided for all report literature and for 
published literature for which a corporate approach is especially 
desirable, e.g., symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
document, e.g., In German; are given in parentheses at the end of 
the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Information Data Base: Corporate Author En- 
tries (DOE/TIC-4585) is used in the standardization of corporate 
entries. DOE/TIC-4585 is available for purchase from the National 
Technical Information Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. 


A 


Aarhus Univ. (Denmark). Inst. of Physics 
Development of high-resolution spectroscopic methods and their 
use in atomic structure studies, 10:1370 (R;DK) 
Adelphi Univ., Garden City, NY (USA) 
Coal-water-slurry pumping and flow tests, 10:160 (R;US) 
ADM Associates, Inc., Sacramento, CA (USA) 

Sampling methodologies for the commercial sector. Final report, 
10:773 (R;US) 

Aerospace Corp., El Segundo, CA (USA). Energy and Resources Div. 

Investment evaluation of Solar Thermal Enhanced Oil Recovery 
(STEOR) Systems for project starts in the years 1982 and 
1986, 10:170 (R;US) 

Technical support services for the solar thermal enhanced oil 
recovery program. Volume 1. Program summary report, 
February 9-May 31, 1981, 10:179 (R;US) 

Air Force Geophysics Lab., Hanscom AFB, MA (USA) 

Charged particle effects on space systems, 10:1353 (R;US) 

Earth’s radiation belts. Environmental research papers, 10:1345 
(R;US) 

Tonospheric characteristics: a review, 10:1352 (R;US) 

Proceedings of the Air Force Geophysics Laboratory Workshop 
on Natural Charging of Large Space Structures in Near Earth 
Polar Orbit, 10:1350 (R;US) 

Air Force Weapons Lab., Kirtland AFB, NM (USA) 
Space environment effects on fiber optics systems, 10:956 (R;US) 
Air Pollution Technology, Inc., San Diego, CA (USA) 

Laboratory/bench scale testing and evaluation of A.P.T. Dry 
Plate Scrubber. Fifty-fifth monthly report, September 1- 
September 30, 1984, 10:522 (R;US) 

Air Products and Chemicals, Inc., Allentown, PA (USA) 

Liquid phase methanol process development unit: installation, 
operation, and support studies. Technical progress report No. 
11, 1 April 1984-30 June 1984, 10:365 (R;US) 

Alabama Univ., Birmingham (USA) 

Teaching energy awareness to the elementary age child, 10:857 
(R;US) 

Alabama Univ., Huntsville (USA) 

Plasma and magnetospheric research, 10:1349 (R;US) 

Alabama Univ., University (USA). School of Mines and Energy 
Development 


Land Use/Mineral Rights Map Series, 1983/1984, 10:71 (R;US) 
Study of catalytic diffusion in coal. Final report for 1983/1984 
SOMED Project, 10:66 (R;US) 


Allied Bendix Aerospace, Kansas City, MO (USA) 

New developments in robotics: the Robots 8 Conference and 
Exposition , 10:1016 (R;US) 

Alzeta Corp., Mountain View, CA (USA) 

Burner survey for a high efficiency gas-fired heating unit. Final 
report November 1983-January 1984, 10:1072 (R;US) 

American Gas Association Labs., Cleveland, OH 

Status review of applicance technology. Topical report 

December 1982-November 1983, 10:812 (R;US) 
American Univ., Washington, DC 

Trace metal analysis by high-performance liquid chromatography 

interfaced to an electrochemical detector, 10:543 (R;US) 
Applied Decision Analysis, Inc., Menlo Park, CA (USA) 

Analysis of gas market issues for utilities. Final report, 10:217 
(R;US) 

Applied Management Sciences, Inc., Silver Spring, MD (USA) 

Sampling methodologies for the commercial sector. Final report, 
10:773 (R;US) 

Arbeitsgemeinschaft fuer Elektrizitaetsanwendung in der 
Landwirtschaft e.V., Essen (Germany, F.R.) 

Heat supply to resting places of young pigs in litterless farrowing 
pens according to the thermophysiological and physical bases 
of heat exchange, 10:838 (R;DE;In German) 

ARCO Solar, Inc., Chatsworth, CA (USA) 

Pulsed excimer laser processing for cost-effective solar cells. 

Quarterly report No. 1, May-July 1984, 10:385 (R;US) 
Argonne National Lab., Idaho Falls, ID (USA) 

Performance of metallic fuels in liquid-metal fast reactors, 10:573 
(R;US) 

Argonne National Lab., IL (USA) 

Alignment of high Rydberg states in hydrogen, 10:1361 (R;US) 

Analysis of the OPERA-15 two-dimensional voiding experiment 
using the SAS4A code, 10:641 (R;US) 

Assessment of radiographic image enhancement methods for 
refractory-lined coal-gasification-system components, 10:1 
(R;US) 

Computer simulation of grain-boundary properties in ionic 

crystals and metals, 10:882 (R;US) 

Cross-section measurement for the 7Li(n,n’t)*He reaction at 14.74 

MeV, 10:1446 (R;US) 

District heating and cooling systems and community 
development: some preliminary observations, 10:843 (R;US) 
Effect of model uncertainties on the performance of a pool plant 

shutdown heat removal system, 10:647 (R;US) 

Environmentally assisted cracking in light water reactors. Annual 
report, October 1982-September 1983, 10:536 (R;US) 

Flow characterization and calibration of slurries by pulsed- 
neutron activation, 10:94 (R;US) 

High resolution computed tomography for solid modeling and 
computer aided design, 10:1014 (R;US) 

Inherent accommodation of unprotected loss-of-flow accidents in 

LMFBRs, 10:646 (R;US) 

Lake Michigan eutrophication model: calibration, sensitivity, and 
five-year hindcast analysis, 10:1194 (R;US) 

Long-term operation of niobium superconducting resonators in 
the Argonne heavy-ion linac, 10:1077 (R;US) 

Mathematical modeling and evaluation of radionuclide transport 

parameters from the ANL Laboratory Analog Program, 10:317 
;US 

A on 23 model for concrete structural analysis, 10:594 
;US 
see ro lectures in China: the Bethe theory of inelastic 
collisions of fast charged particles with atoms and molecules, 

10:1364 (R;US) 

PCB analysis by capillary gas chromatography coupled with 
matrix isolation-Fourier transform infrared spectroscopy, 

10:960 (R;US) 





ARGONNE NATIONAL LAB., IL (USA) 


Performance and design considerations in metal fueled cores, 
10:577 cae 

Performance of metallic fuels in liquid-metal fast reactors, 10:573 
(R;US) 


Plan for administrative computing at ANL FY1985-FY1987, 
10:1681 (R;US) 

Pool —s analysis using the TRANSIT-HYDRO code with 

improved vapor/liquid drag models, 10:642 (R;US) 

Potential for fuel “fuel bubble collapse in sodium pool, 10:644 (R;US) 

Quantitative description of strain rate effects on susceptibility to 
intergranular stress corrosion cracking, 10:881 (R;US) 

Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s report on the Organic Geochemistry 
of Deep Groundwaters from the Palo Duro Basin, Texas, 
10:249 (R;US) 

Radioactive waste isolation in salt: peer review of the Texas 
Bureau of Economic Geology’s report on the Petrographic, 
Stratigraphic, and Structural Evidence for Dissolution of 
Upper Permian Bedded Salt, Texas Panhandle, 10:250 (R;US) 

Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s report on Functional Criteria 
for a Repository for High-Level Radioactive Waste, 10:251 
(R;US) 

Reactor transient control in support of PFR/TREAT TUCOP 
experiments, 10:617 (R;US) 

Resonantly enhanced multiphoton ionization of molecules, 
10:1006 (R;US) 

SAS4A simulation of the OPERA-15 two-dimensional voiding 
experiment, 10:643 (R;US) 

Sputtering performance of the TFCX limiter, 10:1595 (R;US) 

Status of the Li-Al/FeS battery manufacturing technology. An 
evaluation for the US Army, Belvoir R and D Center. Final 
report, 10:722 (R;US) 

Steam generator steady-state model for on-line data validation, 
10:576 (R;US) 

Structure and function of mycorrhizal fungus communities of the 
Red Desert, 10:1188 (R;US) 

System for on-line characterization of delayed-neutron signals, 
10:578 (R;US) 

Thermal stress-dependent dilation of concrete, 10:645 (R;US) 

Use of laser flow visualization techniques in reactor component 
thermal-hydraulic studies, 10:574 (R;US) 

Vertical load analysis of cylindrical ACS support structures, 
10:575 (R;US) 

Arizona Public Service Co., Phoenix (USA) 

Phase II fabrication and construction of the Sky Harbor Airport, 
Solar Photovoltaic Concentrator Project. Progress from March 
11, 1980-June 30, 1982, 10:383 (R;US) 

Arizona Solar Energy Commission, Phoenix (USA) 

Improved silica geothermometer for low temperature geothermal 
resource assessment. Monthly progress report, March-April 
1983, 10:484 (R;US) 

Improved silica geothermometer for low temperature geothermal 
resource assessment. Monthly progress report, January- 
February 1983, 10:485 (R;US) 

Improved silica geothermometer for low temperature geothermal 
resource assessment. Monthly progress report No. 2, February- 
March, 1983, 10:486 (R;US) 

Arizona State Museum, Tucson (USA) 

Evaluating the variability of ceramics with x-ray fluorescence, 
10:970 (R;US) 

Arizona Univ., Tucson (USA). Dept. of Chemical Engineering 

Coal pyrolysis in flat opposed jet combustion configurations. 
Interim technical progress report, May 30, 1984-August 31, 
1984, 10:31 (R;US) 

Modified extruder for feeding fine-ground cellulosic slurries to 
pressure systems. Final report, 1978-1980, 10:350 (R;US) 

—_ _— Engineering Research Lab., Champaign, IL 

Photovoltaic power system for the Holman Guest House, Fort 

Huachuca, Arizona. Final technical report, 10:394 (R;US) 
Army Inst. of Dental Research, Washington, DC (USA) 
Subtraction hy for the diagnosis of bone lesions in dogs. 


radiograp 
Report for 1982.1984, 10:1235 (R;US) 


Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. de Recherches sur la Fusion 


Linear stationary states of dissipative modes in cylindrical 
geometry, 10:1563 (R;FR) 
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Association Euratom-Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.) 
Rippling and drift instabilities in the straight cylinder tokamak, 
10:1586 (R;DE) 
Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs. 


Significance of eccentric mountings and elastomer resistance in 

main coolant pump face seals, 10:598 (R;US) 
Auburn Univ., AL (USA). Coal Conversion Lab. 

New and improved dispersion and recovery techniques for slurry 
phase catalysis. Quarterly report, April 1, 1984-June 30, 1984, 
10:38 (R;US) 

Solvent tailoring in coal liquefaction. Quarterly report, July 1984- 
September 1984, 10:29 (R;US) 

Austin Peay State Univ., Clarksville, TN (USA). Dept. of Geology 

Radiometric ages of Tennessee rocks, 10:1324 (R;US) 

Auswertungs- und Informationsdienst fuer Ernaehrung, 
Landwirtschaft und Forsten e.V., Bonn (Germany, F.R.) 

Use of energy in agricultural households, 10:782 (R;DE;In 

German) 


Baker (Michael), Jr., Inc., Beaver, PA (USA) 

Monitoring the fixed FGD sludge landfill, Conesville, Ohio. 

Final report, 10:524 (R;US) 
Battelle Columbus Labs., OH (USA) 

Cyclic reheat materials evaluation, 10:68 (R;US) 

Demand-side management. Volume 1. Overview of key issues. 
Final report, 10:729 (R;US) 

Effect of variables on the fatigue behavior of Ti-6A1-4V, 10:888 

;US 

Falece ee analysis for lime/limestone FGD systems. Volume 
III. Plant profiles, Part 3, 10:70 (R;US) 

Integration of advanced preparation with coal liquefaction. 
Fourth quarterly technical progress report, July 1, 1984- 
September 30, 1984, 10:39 (R;US) 

Long-term performance of materials used for high-level waste 
packaging. First quarterly report, year three April-June 1984. 
Volume 1, 10:306 (R;US) 

Battelle Memorial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation 

Preclosure radiological calculations to support salt site 
evaluations, 10:324 (R;US) 

Battelle Pacific Northwest Labs., Richland, WA (USA) 

Comparison of two groundwater flow models - UNSATID and 
HELP, 10:1065 (R;US) 

HEDL air filter examination system software, 10:1128 (R;US) 

BDM Corp., Albuquerque, NM (USA) 

Analysis of concentrating PV-T systems for the commercial/ 

industrial sector. Volume I. Executive summary, 10:397 (R;US) 
Beaufort County Community Coll., Washington, NC (USA) 

Methane production from swine manure. Final performance 
report, 10:353 (R;US) 

Betriebsforschungsinstitut VDEh-Institut fuer Angewandte Forschung 
G.m.b.H., Duesseldorf (Germany, F.R.) 

Detection and warning device for oil on water, 10:1195 (R;DE;In 

German 


) 
—— a (Germany, F.R.). Zentrum fuer Interdisziplinaere 


Cauchy problem for the Yang-Mills equations, 10:1417 (R;DE) 
self-adjointness of generalized Schroedinger operators, 
10:1548 (R;DE) 
Quasi-algebras and general Weyl quantization, 10:1547 (R;DE) 
Time dependent scattering theory for a class of simply 
characteristic operators with short range local potentials, 
10:1429 (R;DE) 
— Coal Research, Inc., Monroeville, PA (USA). National 


Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 5, June 1, 1984-August 31, 1984, 10:89 
(R;US) 

Bochum Univ. (Germany, F.R.). Abt. fuer Maschinenbau 

Noise emission of technical diffusion flames in dependence of 

mixing parameters, burner dimensions and air preheating for 
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fuel gases with different flame velocities, 10:1070 (R;DE;In 
German 


) 
Bochum Univ. (Germany, F.R.). Lehrstuhl fuer 
Investigation of reactor incident reports with regard to human 
malfunctions as far as these had an effect on the incident 
history, 10:614 (R;DE;In German) 
Bonn Univ. (Germany, F.R.), Mathematisch-Naturwissenschaftliche 
Fakultaet 


Study on the systematics of two-neutron high spin states in fp 
shell nuclei by means of the (a,?He) reaction, 10:1474 
(R;DE;In German) 

Bonn Univ. (Germany, F.R.). Physikalisches Inst. 

Supersymmetric gauge theories in quantum mechanics, 10:1414 
(R;DE) 

Boston Coll., Chestnut Hill, MA (USA) 

Estimates of precipitating electron power flux from simultaneous 
DMSP auroral image and ISEE-1 AKR observations, 10:1356 
(R;US) 

Brasilia Univ. (Brazil) 

Welding of Nb micro-alloyed steel by the submerged arc process 

using Brazilian consumables, 10:892 (R;BR;In Portuguese) 
Brigham Young Univ., Provo, UT (USA) 

Metal boride catalysts for indirect liquefaction. Annual technical 

progress report, September 1, 1983-August 31, 1984, 10:351 
;US 

Ph nd of selected cations by liquid membranes. Progress 

report, 1 December 1983-31 August 1984, 10:961 (R;US) 
Brigham Young Univ., Provo, UT (USA). Combustion Lab. 

Fundamental combustion studies of low-rank coal slurries. 

Monthly report No. 7, September 1-30, 1984, 10:61 (R;US) 
British Columbia Univ., Vancouver (Canada), TRIUMF Facility 

Monte Carlo study of contamination in the LESB1 low 

momentum kaon beam line at Brookhaven, 10:1086 (R;CA) 
Brookhaven National Lab., Upton, NY (USA) 

Alternate procedures for the seismic analysis of multiply 
supported piping systems, 10:601 (R;US) 

Comparison of a center and off-center BWR control rod drop 
accident, 10:639 (R;US) 

Concentration of sulfate in broken cloud layers, 10:1145 (R;US) 

Direct reactor auxiliary cooling system modeling in SSC, 10:638 

;US 

reine for studying radiation damage in nonmetals during 
irradiation, 10:945 (R;US) 

Intense, broadband, pulsed I-R source at the National 
Synchrotron Light Source, 10:1087 (R;US) 

Magnetization measurements on multi entary NbsSn and 
NbTi conductors, 10:1020 (R;US) 

National Synchrotron Light Source, 10:1088 (R;US) 

Operational characteristics of a 1000 MVA superconducting 

power transmission system, 10:526 (R;US) 

Optimization of a ground coupled heat pump, 10:786 (R;US) 

Patterns in the occurrence of the brittle topologically close- 
packed phases: Al, 10:871 (R;US) 

Physical modelling of transition metal alloying: the roles that 
different levels of theory play, 10:872 (R;US) 

Review of the international symposium, sister chromatid 
exchanges: twenty-five years of experimental research, 10:1302 

;US 

Rae of losaaae in improving resistance to localized corrosion in 
austenitic stainless steels, 10:870 (R;US) 

Sequential precipitation chemistry sampling program at 
Brookhaven National Laboratory with an analytical summary 
of 1976-1982 data, 10:1146 (R;US) 

Test results from two 5m two-in-one superconducting magnets 
for the SSC, 10:1076 (R;US) 

Brown Univ., Providence, RI (USA). Dept. of Engineering 

Active sites in char gasification. Third quarterly progress report, 

March 1984-June 1984, 10:41 (R;US) 
Bundesamt fuer Energiewirtschaft, Bern (Swi 

Survey of energy consumption in Switzerland in 1983, 10:774 

(R;CH;In German and French) 


In-situ experiments in an artificially created fracture at shallow 
depth considering technologies for extraction of terrestrial heat 
from dry rock, 10:466 (R;DE;In German) 

Bundesgesundheitsamt, Neuherberg (Germany, F.R.). Inst. fuer 
Strahlenhygiene 


Monitoring and assessment of internal exposure in the Federal 
Republic of Germany, 10:1264 (R;DE;In German and English) 


BUREAU OF MINES, WASHINGTON, DC 


Bundesministerium des Innern, Bonn (Germany, F.R.) 
Case studies on the feasibility of the transient analysis system 
STAR in German nuclear power plants, 10:615 (R;DE;In 


German) 

Investigation of reactor incident reports with regard to human 
malfunctions as far as these had an effect on the incident 
history, 10:614 (R;DE;In German) 

Investigations of the potential for accident mitigation of the 
conceptual design for a core retention device developed in SR 
209, 10:637 (R;DE;In German) 

User's manual for the computer-aided plant transient data 
compilation, 10:616 (R;DE;In German) 

— fuer Forschung und Technologie, Bonn (Germany, 

AGROTHERM: Development of a buried heat exchanger as a 
cooling system, 10:820 (R;DE;In German) 

Analytical isotope geochemistry of C, S, N - application on the 
exploration of crude oil in Southern Germany, 10:167 
(R;DE;In German) 

Automated Nuclear Magnetic Resonance Laboratory, 10:1120 
(R;DE;In mbrye ners 

Detection and warning device for oil on water, 10:1195 (R;DE;In 
German) 


Development and testing of a process for the gasification of coal 
under pressure in entrained flow by the Saarberg/Otto gasifier, 
10:2 (R;DE;In German) 

Development of a production process for central receiver 
coatings, 10:432 (R;DE;In German) 

Development of a wind-energy-converter with single-blade, 
10:487 (R;DE;In German) 

Development of special drilling tools and drilling equipments to 
penetrate unconsolidated overburden of mineral deposits - 
construction of a light drilling machine, 10:1017 (R;DE;In 
German 


Energy analysis and investigation of possibilities of using solar 
energy in the Winzergenossenschaft Ihringen (winery), 10:821 
(R;DE;In German) 

In-situ experiments in an artificially created fracture at shallow 
depth considering technologies for extraction of terrestrial heat 
from dry rock, 10:466 (R;DE;In German) 

Joint Venezuelan-German feasibility study: Integrated production 
and upgrading including energy supply for Orinoco heavy oil. 
Pt. A, 10:181 (R;DE) 

Magnetic inductive flowmeter for low-conducting fluids, 10:1019 
(R;DE;In German) 

Methods of interpretation for shear wave survey, 10:168 
(R;DE;In German) 

Quantitative determination of gaseous air pollutants by 
semiconducting sensors, 10:1119 (R;DE;In German) 

Silicon solar cells: Development and qualification of thin (50-100 
um) and large area (5 x 5 cm?) high efficiency cells, 10:379 
(R;DE;In German) 

Spatial and temporal distribution of diffuse and direct solar 
radiation in the Federal Republic of Germany, 10:376 
(R;DE;In German) 

Study for developing an ultrasonic-Doppler-flowmeter, 10:1018 
(R;DE;In German) 

Systematic improvement work: Development of means for 
systematic improvement work for underground coal mining, 
10:72 (R;DE;In German) 

Bundesministerium fuer Wirtschaft, Bonn (Germany, F.R.) 

Thermal insulation of buildings, 10:752 (R;DE;In German) 

Bundesstelle fuer Koeln (Germany, F.R.) 

Gabon - energy situation 1982, 10:761 (R;DE;In German) 

Indonesia - energy situation 1982/83, 10:726 (R;DE;In German) 

Jordan - energy situation 1982, 10:764 (R;DE;In German) 

New Zealand - energy situation 1982/83, 10:763 (R;DE;In 
German) 

Nigeria - energy situation 1982/83, 10:727 (R;DE;In German) 

Oman - energy situation 1982, 10:753 (R;DE;In German) 

Syria - energy situation 1982, 10:728 (R;DE;In German) 

Thailand - energy situation 1981, 10:754 (R;DE;In German) 

Togo - energy situation 1982, 10:762 (R;DE;In German) 

Burch (Jefferson B.), Oakland, FL (USA) 

Energy conservation and solar heating of a central Florida 

commercial nursery, 10:412 (R;US) 
Bureau of Mines, Washington, DC (USA) 

Diesels in underground mining: a review and an evaluation of an 
air quality monitoring methodology. Report of investigations, 
10:1155 (R;US) 





BURNS AND ROE, INC., RICHLAND, 


Burns and Roe, Inc., Richland, WA (USA) 
Key valves prioritization study. Final report, 10:596 (R;US) 


Cc 


Calgon Corp., Pittsburgh, PA (USA) 

Implementation plan. Phase I: residual energy application 
program at the Portsmouth Gaseous Diffusion Plant, Piketon, 
Ohio. Final report, 10:831 (R;US) 

and Development 


California Energy Resources Conservation 
Commission, Sacramento (USA). Assessment Div. 
Annual Petroleum Review, 10:206 (R;US) 
Automotive and fuel technologies: current and future options, 
10:859 (R;US) 
California Energy Resources Conservation and Development 
Commission, Sacramento (USA). Siting and Environmental Div. 
Evaluation of a superheater enhanced geothermal steam power 
plant in the Geysers area. Final report, 10:465 (R;US) 
California Inst. of Tech., Pasadena (USA) 
Research program on the effect of pressure on the mechanical 
properties of polymers. Final report, Part II, 10:941 (R;US) 
California Office of Statewide Health Planning and Development, 
Sacramento (USA) 


Critical review radiation therapy services, 10:1237 (R;US) 
California Univ., Berkeley (USA). Lawrence Berkeley Lab. 
Advanced optical and thermal technologies for aperture control, 
10:802 (R;US) 
Computer program for studying turbulent convection in 
buildings, 10:418 (R;US) 
Transparent aerogels for low-conductance windows, 10:803 
(R;US) 
California Univ., Davis (USA). Dept. of Mechanical Engineering 
Cavitation phenomenon in superplastic creep. Progress report, 
November 1, 1984-November 30, 1985, 10:884 (R;US) 
California Univ., Los Angeles (USA) 
Continuous organic electrochemical synthesis, 10:721 (R;US) 
Magnetic field draping against the dayside magnetopause, 10:1359 
(R;US) 
Magnetopause merging site asymmetries, 10:1358 (R;US) 
Patterns of magnetic field merging sites on the — 
10:1357 (R;US) 
California Univ., San Diego, La Jolla (USA) 
Overview of charging of large space structures in polar orbit, 
10:1351 (R;US) 
California Univ., Santa Barbara (USA). Dept. of Chemistry 
Studies related to the homogeneous catalysis of the water gas 
shift reaction. Technical progress report, December 1, 1983- 
November 30, 1984, 10:349 (R;US) 
California Univ., Santa Barbara (USA). Dept. of Mechanical and 
Environmental Engineering 


Convection heat transfer in the critical region of fluid mixtures. 
Progress report, January-September 1984, 10:1046 (R;US) 
California Univ., Santa Barbara (USA). Dept. of Physics 
Simulating supersymmetry at the SSC, 10:1409 (R;US) 
California Univ., Santa Cruz (USA). Dept. of Physics 
Simulating supersymmetry at the SSC, 10:1409 (R;US) 
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Catholic Univ. of America, Washington, DC. Dept. of Mechanical 
Engineering 


Measurement and control of electrostatic charges on solids in a 

gaseous suspension. Technical progress report No. 1, July 15- 
September 30, 1984, 10:90 (R;US) 
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Reaction between uranium tetrafluoride and fluorine under 
pressure, 10:994 (TG;FR;In French) 

Recent developments in lattice gauge theories, 10:1415 (R;FR) 
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analysis by a sequential X-ray spectrometer, 10:974 (R;ZA) 

“ee 

Review of the international symposium, sister chromatid 
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Combustion of industrial waste gases, residual and waste liquids 
and fluids, 10:1066 (R;DE;In German) 
Industrial exhaust-air P' m employing the process of 


to activated carbon, 10:1075 (R;DE;In German) 
Duesseldorf Univ. (Germany, F.R.). Medizinische Fakultaet 
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EG and G, Inc., Las Vegas, NV (USA). Energy Measurements Group 

Aerial radiological survey of Clean Slates 1, 2, and 3, and 
Double track: Tonopah Test central Nevada. Date of 
survey: February 1977, 10:1177 (R;US) 
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wastes, 10:294 (R;GB) 

Emory Univ., Atlanta, GA (USA). Dept. of Chemistry 

Characterization of polynuclear aromatic compounds in 
petroleum refining localities. Progress report, December 1, 
1983-November 30, 1984, 10:1151 (R;US) 
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EPA (Environmental Protection Agency) Environmental Data 
Base and Model Directory. Volume 2. Parts 1 and 2, 10:1142 
(R;US) 

Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). Fachbereich 
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Maximizing the spectral brilliance of an undulator, 10:1082 
(R;US) 
Florida State Univ., Tallahassee (USA) 
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Energy analysis and investigation of possibilities of using solar 
energy in the Winzergenossenschaft Ihringen (winery), 10:821 
(R;DE;In German) 
Foster Wheeler Development Corp., Livingston, NJ (USA) 
Investigation of pyrite as a contributor to slagging in eastern 
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Catalog of technical reports and information materials. Volume 3, 
10:210 (R;US) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 

SUBJECT DESCRIPTOR 


Title, (supplementary information), citation number, 
(R;US) 


The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or applied to, the subject term. 

ProTindex entries are selected to indicate the inportant ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U. S. Department of 
Commerce, Springfield, VA 22161. 
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A-BOMB SURVIVORS 
Chromosomal Aberrations 
Dose effect curves and relative biological effect of neutrons as 
compared with gamma radiation. Calculations based on 
persistent chromosomal aberrations of survivors of the 
Hiroshima and Nagasaki atomic bombs using T65 dosimetry 
and Lawrence Livermore National Laboratory dosimetry, 
10:1263 (R;DE;In German) 
ABSORBED FRACTION (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 
ABSORBERS (SOLAR) 
See SOLAR ABSORBERS 
ABSORPTION (LEAVES) 
See FOLIAR UPTAKE 
ACCELERATORS 
See also HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
PARTICLE BEAM FUSION ACCELERATOR 


Superconducting Magnets 
High-field dipoles for future accelerators, 10:1029 (R;US) 
ACETATES 
Bioconversion 


Effects of temperature on methanogenesis in a thermophilic 


(58°C) anaerobic 


digestor (Methanosarcina sp.; Methanothrix 
sp.; Methanobacterium sp.), 10:357 (J;US) 


Methanogenesis in a thermophilic (58°C) anaerobic digestor: 
methanothrix sp. as an important aceticlastic methanogen, 
10:358 (J;US) 

ACETOPHENONE 

Photolysis 
Enhanced and photochemistry of molecules 
adsorbed on metal uae 10:1007 (R;US) 

ACETYLBENZENE 

See ACETOPHENONE 

ACID CARBONATES 


Determination of carbonate/bicarbonate ratio by “*C NMR, 
10:967 (RA;IL) 
ACID RAIN 
Data Acquisition 
Frequency distributions for durations and volumes of rainfalls 
in the eastern United States in relation to acidic 
precipitation, 10:1157 (J;NL) 
Environmental Impacts 
National Acid Precipitation Assessment Program. Annual 
report, 1983, 10:1154 (R;US) 
Measuring Methods 
Frequency distributions for durations and volumes of rainfalls 
in the eastern United States in relation to acidic 
precipitation, 10:1157 (J;NL) 
Monitoring 
National Acid Precipitation Assessment Program. Annual 
report, 1983, 10:1154 (R;US) 
Volume 
Frequency distributions for durations and volumes of rainfalls 
in the eastern United States in relation to acidic 
precipitation, 10:1157 (J;NL) 
ACPR REACTOR 
Modifications 
A fuel-ringer external irradiation cavity for the annular core 
research reactor, 10:630 (J;US) 
ACQUISITION (DATA) 
See DATA ACQUISITION 
ACRIDINES 
Toxicity 
Effects of temperature and nutritional state on the acute 
toxicity of acridine to the calanoid copepod, Diaptomus 
clavipes Schacht, 10:1315 (J;US) 
ACRR REACTOR 
See ACPR REACTOR 
ACTH 
Biological Radiation Effects 
Pituitary-adrenal axis activity in rats after whole-body 
irradiation. Comparison with plasma cortisol evolution in 
four cases of human protacted whole-body irradiation, 
10:1277 (RA;FR;In French) 
ACTINIDES 
See also NEPTUNIUM 


PLUTONIUM 
URANIUM 


Materials and Molecular Research Division annual report 1983, 
10:869 (R;US) 
Water Chemistry 
Actinide behavior in a freshwater pond, 10:1205 (R;US) 
ACTIVATED CARBON 
Aging 
Investigations on the aging of activated carbons in the exhaust 
air of a pressurized water reactor (PWR 4), 10:560 (R;DE;In 
German) 





ACTIVATED CARBON 
Sorptive Properties 


Sorptive Properties 
Equilibrium adsorption of polycyclic aromatic hydrocarbons 
from water onto activated carbon, 10:1199 (J;US) 
ACTIVATION ANALYSIS 
Significance of precise radioactive standards for an accurate 
activation analysis, 10:1531 (RA;DE;In German) 
ADDITIVES 


Comparative Evaluations 
Dispersant for Highly-loaded Coal Water Slurry, 10:116 
(RA;US) 
Effect of additives on the flow type of coal water slurry, 
10:120 (RA;US) 
Industrial imental study of COM with additives in an 100 
T/H steam boiler, 10:119 (RA;US) 
Evaluation 
Study on the additives of coal-water slurry, 10:118 (RA;US) 
ADMINISTRATION 
See MANAGEMENT 
ADRENOCORTICOTROPIC HORMONE 
See ACTH 
ADSORBENTS 


See also ACTIVATED CARBON 
CHARCOAL 


Performance Testing 
Development of charcoal sorbents for helium cryopumping, 
10:1062 (R;US) 
AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
See also MANURES 
Waste Disposal Acts 
Influence of environmental protection considerations on 
production and agricultural technology, 10:1171 (RA;DE;In 
German and English) 
Waste Product Utilization 
Farm scale electrical power production from animal waste. 
Volume I. Final report, 30 June 1981-30 December 1983, 
10:835 (R;US) 
AGRICULTURE 
AGROTHERM: Development of a buried heat exchanger as a 
cooling system, 10:820 (R;DE;In German) 
Energy Conservation 
Agricultural technology 1958-1983, 10:829 (R;DE;In German 
and English) 
Reports of the Laender on energy consultancy in agricultural 
households, 10:845 (RA;DE;In German) 
Energy Consumption 
Energy situation - forecasts and trends of energy supply and 
use in agricultural households, 10:783 (RA;DE;In German) 


Development and application of water and energy saving 
irrigation systems in arid zones, 10:823 (RA;DE;In German 
and English) 

Pollution 

Influence of environmental protection considerations on 

production and agricultural technology, 10:1171 (RA;DE;In 


DOE test procedure set-up measurement errors for unitary air 
conditioners, 10:519 (J; US) 
AIR FILTERS 
Efficiency 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 
Operation 
HEDL air filter examination system software, 10:1128 (R;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Air pollution, nuclear power and electricity demand: an 
economic perspective, 10:772 (R;US) 
Lectures 
Influences of environmental chemicals on the climate and 
biological consequences, 10:1140 (R;DE;In German) 
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AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Cost 
Agenda of critical issues: coal price and availability. Final 
report, 10:165 (R;US) 
AIR POLLUTION MONITORS 
Report on a series of measures and tests, in Stockholm and in 
Ljungdyhead. Final report, 10:1167 (R;SE;In Swedish) 
Computer Codes 
HEDL air filter examination system software, 10:1128 (R;US) 
Semiconductor Devices 
Quantitative determination of gaseous air pollutants by 
semiconducting sensors, 10:1119 (R;DE;In German) 
Testing 
Digitalized method of Graz, 10:860 (R;AT;In German) 
AIR QUALITY 
Monitoring 
Diesels in underground mining: a review and an evaluation of 
an air quality monitoring methodology. Report of 
investigations, 10:1155 (R;US) 
AIR SAMPLERS 
Computer Codes 
HEDL air filter examination system software, 10:1128 (R;US) 
AIR SOURCE HEAT PUMPS 
Manufacturers 
Briefing package: Data and facts on heat pump heating 
systems. Pt. 1, 10:808 (R;DE;In German) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT FUELS 
See AVIATION FUELS 
AIRCRAFT PROPULSION REACTORS 
Shielding 
Detailed operating heat generation rates in XMA-1A side 
shield 924042, 10:634 (R;US) 
ALABAMA 
Coal Deposits 
Land Use/Mineral Rights Map Series, 1983/1984, 10:71 (R;US) 
Land Use 
Land Use/Mineral Rights Map Series, 1983/1984, 10:71 (R;US) 
Mineral Rights 
Land Use/Mineral Rights Map Series, 1983/1984, 10:71 (R;US) 
ALASKA 
es 
Correlation of the solid earth tide with volcanic earthquakes at 
Pavlof Volcano, Alaska, 10:1330 (J;GB) 
Volcanoes 
Correlation of the solid earth tide with volcanic earthquakes at 
Pavlof Volcano, Alaska, 10:1330 (J;GB) 
ALCOHOL FUELS 
Use for pure alcohols, alcohol-water mixtures, or alcohols with 
additives; for alcohol-gasoline mixtures, use GASOHOL. 
Chemical Composition 
Minimally refined biomass fuel, 10:370 (P;US) 
Production 
Minimally refined biomass fuel, 10:370 (P;US) 
ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALGAE 
Sensitivity 
Patterns of toxicological effects in ecosystems: a modeling 
study, 10:1313 (J;US) 
ALKALI METAL COMPOUNDS 
See also SODIUM COMPOUNDS 
Quantity Ratio 
Laboratory/bench scale testing and evaluation of A.P.T. Dry 
Plate Scrubber. Fifty-fifth monthly report, September 1- 
September 30, 1984, 10:522 (R;US) 
Removal 
Integration of advanced preparation with coal liquefaction. 
Fourth quarterly technical progress report, July 1, 1984- 
September 30, 1984, 10:39 (R;US) 
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ALKALINE FLOODING 
See CAUSTIC FLOODING 
ALKALIS 
See HYDROXIDES 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS 
Mutagen Screening 
Analysis of alkylating mutagenesis in CHO cells, 10:1303 
(R;US) 
Mutagenesis 
Quantitative analysis of mammalian cell mutagenesis, 10:1304 
(R;US) 
ALLOY 800 
See INCOLOY 800 
ALLOY-A-286 
Performance Testing 
Evaluation of candidate Stirling engine heater tube alloys after 
3500 hours exposure to high pressure doped hydrogen or 
helium. Final report, 10:865 (R;US) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-N-155 
Performance Testing 
Evaluation of candidate Stirling engine heater tube alloys after 
3500 hours exposure to high pressure doped hydrogen or 
helium. Final report, 10:865 (R;US) 
ALLOYS 
See also ALUMINIUM ALLOYS 
CHROMIUM ALLOYS 
CORROSION RESISTANT ALLOYS 
GERMANIUM ALLOYS 
ALLOYS 
HEAT RESISTING ALLOYS 
IRON ALLOYS 
LEAD ALLOYS 
LITHIUM ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
PHOSPHORUS ADDITIONS 
SILVER ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
Physical Radiation Effects 
Experimental techniques for the study of radiation damage in 
metals and alloys, 10:875 (R;FR;In French) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DETECTION 
Solid Scintillation Detectors 
Procedure for the meast.rement of the radon concentration in 
natural gas, 10:1116 (R;DE) 
ALPHA PARTICLES 
Emitted by nuclei. 


Microdosimetry and thermol 
Thermoluminescent Dosimetry 
Microdosimetry and thermol 
ALPHA SOURCES 
Calibration Standards 

Plans for preparing reference standards in the ZBKM, 10:1535 
(RA;DE;In German) 

Preparation of reference sources by a commercial enterprise, 
10:1527 (RA;DE;In German) 

Radioactive standards and how they are applied in nuclear 
engineering and environmental monitoring, 10:1522 
(R;DE;In German) 

Use of radioactive standards for radiochemical monitoring in 
LWRs, 10:1532 (RA;DE;In German) 


ence, 10:1536 (J;US) 








ence, 10:1536 (J;US) 


ALUMINIUM OXIDES 
Catalytic Effects 


Meetings 
Radioactive standards and how they are applied in nuclear 
engineering and environmental monitoring, 10:1522 
(R;DE;In German) 
ALPHA-BEARING WASTES 
Accounting 
Waste Accountability, Shipping, and Packaging (WASP) 
handbook, 10:305 (R;US) 


Waste Accountability, Shipping, and Packaging (WASP) 
handbook, 10:305 (R;US) 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 
ALUMINATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Solubilities of sodium nitrate, sodium nitrite, and sodium 
aluminate in simulated nuclear waste, 10:311 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Physical Radiation Effects 
Jump-type changing of deformed stress in aluminium and 
nickel at high-energy carbon ion beam cycling, 10:900 
(RA;SU;In Russian) 
ALUMINIUM 27 REACTIONS 
Fusion Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
ALUMINIUM 27 TARGET 
Nitrogen 14 Reactions 
Total fusion cross sections for ‘*N + ?7Al, Si and *°Si 
systems, 10:1464 (RA;BR) 
Proton Reactions 
Energetic proton analysis at large angle by 200 MeV proton 
scattering on nuclei: inclusive spectra; proton-gamma 
coincidence spectra, 10:1468 (R;FR;In French) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Corrosion Fatigue 
Corrosion fatigue of steam turbine-blading alloys in operational 
environments. Final report (Ti-6A1-4V), 10:887 (R;US) 
Fatigue 
Effect of variables on the fatigue behavior of Ti-6A1-4V, 
10:888 (R;US) 
Oxidation 
GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 
Physical Radiation Effects 
Neutron irradiation influence on electron-positron annihilation 
in Ti-Al alloys, 10:899 (RA;SU;In Russian) 
Sorptive Properties 
Non sputtered getters for thermonuclear devices, 10:1618 
(RA;SU;In Russian) 
ALUMINIUM BASE ALLOYS 
Anodization 
Effect of mill run and temper variations on barrier anodic film 
formation on 6061 aluminum alloy, 10:913 (R;US) 
Deformation 
Cavitation phenomenon in superplastic creep. Progress report, 
November 1, 1984-November 30, 1985 (7475 Al), 10:884 
(R;US) 
ALUMINIUM OXIDES 
See also SPINELS 
Catalytic Effects 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 4, May 1, 1984-July 31, 1984, 10:44 (R;US) 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, April 1, 1984-June 
30, 1984, 10:38 (R;US) 





Chemical Reactions 
Interreaction between Al,Os; and a CaO-AlOs melt, 10:993 
G;US) 
Crystal Faces 
Faceted grain boundaries in Al,Os, 10:934 (J;US) 
Crystal Models 
Faceted grain boundaries in Al:Os, 10:934 (J;US) 
Fracture Properties 
Multiaxial loading fracture of Al,Os tubes: I. experiments, 
10:937 (J;US) 
Multiaxial loading fracture of Al2Os tubes: II. Weibull theory 
and analysis, 10:938 (J;US) 
Grain Boundaries 
Faceted grain boundaries in AlOs, 10:934 (J;US) 
Processing 
Laser processing of ceramics. Report of recent research, 
August 1, 1983-July 31, 1984 (AlzOs-ZrO2; AlsOs-SiOz), 
10:929 (R;US) 


Activation of several oxides, 10:1612 (R;US) 
Sintering 
Laser processing of ceramics. Report of recent research, 
August 1, 1983-July 31, 1984 (Al:Os-ZrO2; AlsOs-SiOz), 
10:929 (R;US) 
Solidification 
Laser processing of ceramics. Report of recent research, 
August 1, 1983-July 31, 1984 (AlzOs-ZrO2; AlsOs-SiOz), 
10:929 (R;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICAN INDIANS 
Property Rights 
Indian tribes involvement in the Nuclear Waste Policy Act, 
10:1187 (RA;US) 
AMERICIUM 241 
Inventories 
Aerial radiological survey of Area 13, Nevada Test Site. Date 
of survey: December 1977, 10:1178 (R;US) 
Concentration 


Aerial radiological survey of Area 13, Nevada Test Site. Date 
of survey: December 1977, 10:1178 (R;US) 

Aerial radiological survey of Clean Slates 1, 2, and 3, and 
Double track: Tonopah Test central Nevada. Date of 
survey: February 1977, 10:1177 (R;US) 

AMERICIUM FLUORIDES 
Thermodynamic 


Properties 
Data base for nuclear waste disposal for temperatures up to 
300°C , 10:315 (J;GB) 
AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
See also AMINOBUTYRIC ACID 
THYROXINE 


Radiation Effects 
Variations of amino acid levels in different regions of the brain 
after gamma irradiation, 10:1276 (RA;FR;In French) 
AMINOBUTYRIC ACID 
Early Radiation Effects 
Early radioinduced changes of GABA specific binding to its 
receptors and radioprotective action of cysteamine, 10:1285 
(RA;FR;In French) 
AMINOETHANETHIOL 
See MEA 
AMINOTRANSFERASES 
Code number 2.6.1. 


Development of tyrosine aminotransferase in perinatal rat liver: 
changes in function messenger RNA and the role of 
inducing hormones, 10:1223 (J;US) 


Activity 
Development of tyrosine aminotransferase in perinatal rat liver: 
changes in function messenger RNA and the role of 
inducing hormones, 10:1223 (J;US) 
AMMONIA 
Economics 
Fluid fertilizers, 10:1257 (R;US) 
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Materials Handling 
Fluid fertilizers, 10:1257 (R;US) 
Production 
Economic feasibility of cattle manure as a chemical feedstock, 
10:373 (BA;US) 
Fluid fertilizers, 10:1257 (R;US) 
Removal 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 9, 10:19 (R;US) 


Fluid fertilizers, 10:1257 (R;US) 
AMYLASE 
Code numbers 3.2.1.1, 3.2.1.2, and 3.2.1.3. 
Biological Radiation Effects 
Study of plasmatic amylase isoenzymes after irradiation, 
10:1275 (RA;FR;In French) 
ANAEROBIC DIGESTION 
Temperature Dependence 
Effects of temperature on methanogenesis in a thermophilic 
(58°C) anaerobic digestor (Methanosarcina sp.; Methanothrix 
sp.; Methanobacterium sp.), 10:357 (J;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 


General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:22 (R;US) 
ANEMOMETERS 
Wind: measuring for energy, 10:490 (R;US) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
Includes human cells. 
Labelling 
Labeled cells as research, diagnostic and therapeutic tools, 
10:1228 (R;US) 
ANIMAL SHELTERS 
Heat Pumps 
Conditions for convenient use of the heat pump for ventilation 
air stemming from barns, 10:824 (RA;DE;In German and 
English) 
Heat Transfer 
Conditions for convenient use of the heat pump for ventilation 
air stemming from barns, 10:824 (RA;DE;In German and 
English) 
Heating Systems 
Heat supply to resting places of young pigs in litterless 
farrowing pens according to the thermophysiological and 
physical bases of heat exchange, 10:838 (R;DE;In German) 
Waste Heat Utilization 
Efficiency of direct operating evaporators with barn exhaust 
air from fattened hogs, 10:825 (RA;DE;In German and 
English) 
ANL 
Data 
Plan for administrative computing at ANL FY1985-FY1987, 
10:1681 (R;US) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 
ANTARCTIC REGIONS 
Temperature Monitoring 
Recent temperature changes in the Arctic and Antarctic, 
10:1156 (J;GB) 
ANTHRACITE 
Calorific Value 
Program to develop anthracite coal-liquid mixtures, 10:134 
(RA;US) 
Chemical Composition 
Program to develop anthracite coal-liquid mixtures, 10:134 
(RA;US) 
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ANTIMONY 125 
Distribution Functions 
Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(R;US) 
ANTINEUTRINO-ELECTRON INTERACTIONS 
Elastic Scattering 
One-loop electroweak corrections to neutrino-electron elastic 
scattering, 10:1404 (R;SU;In Russian) 
Radiative Corrections 
One-loop electroweak corrections to neutrino-electron elastic 
scattering, 10:1404 (R;SU;In Russian) 
ANTINEUTRINO-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Study of the structure of the proton by deep inelastic neutrino 
and antineutrino scattering on hydrogen, 10:1392 (R;DE;In 
German) 
ANTIPROTON REACTIONS 
Annihilation 
The eanihiistion of low-energy antiprotons in nuclei, 10:1394 


Sol-gel-derived AR coatings for solar receivers, 10:438 (R;US) 
ANTRIM SHALES 
See BLACK SHALES 
APATITES 
Chemical Analysis 
Uranium in apatites, 10:968 (RA;IL) 
APPALACHIA 
The mountainous region, including valleys and plateaus extending 
through the eastern USA from New England to Georgia and 
Alabama. 
Black Shales 
Analysis of fracturing mechanisms in naturally fractured rocks. 
Third quarterly report, 10:219 (R;US) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also WATER HEATERS 
Technology Assessment 
Status review of applicance technology. Topical report 
December 1982-November 1983, 10:812 (R;US) 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 


Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, January-December 1982, 10:480 (R;US) 

Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, January-December 1983, 10:481 (R;US) 

Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, January-December 1981, 10:479 (R;US) 

Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, March 1, 1979-December 31, 1979, 10:477 
(R;US) 

Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Final report, March 1, 1979-September 30, 1984, 10:476 
(R;US) 

Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, January 1984-September 1984, 10:482 (R;US) 

AQUICULTURE 
See AQUACULTURE 
AQUIFERS 


Geology 
Finite-element three-dimensional groundwater (FE3DGW) 
model for a multiaquifer system, 10:1326 (J;US) 


Hydrology 
Finite-element three-dimensional groundwater (FE3DGW) 
model for a multiaquifer system, 10:1326 (J;US) 


ARACHIDONIC ACID 
Biological Radiation Effects 
Influence of gamma irradiation on the metabolism of 
arachidonic acid in rat blood platelets, 10:1273 (RA;FR;In 
French) 
ARCHAEOLOGICAL SPECIMENS 
X-Ray Fluorescence Analysis 
Evaluating the variability of ceramics with x-ray fluorescence, 
10:970 (R;US) 
ARCTIC REGIONS 
Air Pollution 
Combustion-generated carbon 
atmosphere, 10:1159 (J;GB) 
Temperature Monitoring 
Recent temperature 
10:1156 GB) GB) 
ARGON 
Metastable States 
Radiative properties of Ars, 10:1376 (R;US) 
ARGON 40 REACTIONS 
Particle Production 
ive mechanism of subthreshold pion production, 
10:1448 (R;DE) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARID LANDS 
Ground Water 
Transport assessment - arid: measurement and prediction of 
water movement below the root zone, 10:323 (RUS) 
ARIZONA 
Geology 
Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 
Hot-Dry-Rock Systems 


Scapolite phenocrysts 
USA, 10:455 (J;NL) 


particles in the Arctic 


changes in the Arctic and Antarctic, 


in a latite dome, northwest Arizona, 


Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 

ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR 
Pope, Arkansas, USA 
Neutron Dosimetry 
Recent progress and developments in LWR-PV calculational 
methodology, 10:537 (R;US) 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 
TOLAN 
Chemical Preparation 

Kinetics and chemistry of methane formation in the 
hydrogenation gasification of model aromatic compounds, 
10:356 (R;DE;In German) 

Emission 

Emission of organic air pollutants from shale oil waste waters, 

10:227 (J;US) 


Kinetics and chemistry of methane formation in the 
hydrogenation gasification of model aromatic compounds, 
10:356 (R;DE;In German) 

ARRAY PROCESSORS 
Programming 

Solving partial differential equations on multiprocessors, 

10:1702 (R;US) 





effects in ecosystems: a modeling 
study, 10:1313 ae. 
ARSENIC FLUORIDES 


Complexes 
iti structural, and physical studies of some 
graphite hexafluoroarsenates and their relatives, 10:987 
(R;US) 


See also FLY ASH 
Chemical Composition 
Combustion characterization of coal-water mixtures, 10:105 
(RA;US) 
EPRI industrial coal-water slurry demonstration, 10:122 
(RA;US) 
Investigation of pyrite as a contributor to slagging in eastern 
bituminous coals. Quarterly progress report 11, April 1-June 
30, 1984, 10:65 (R;US) 
Testing of clay-stabilized coal water slurries: combustion and 
loop test stability, 10:117 (RA;US) 
Melting Points 
Combustion characterization of coal-water mixtures, 10:105 
(RA;US) 


Investigation of pyrite as a contributor to slagging in eastern 
bituminous coals. Quarterly progress report 11, April 1-June 
30, 1984, 30, 1984, 1065 (R;US) 
X-Ray Diffraction 
Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
report No. 5, June 1, 1984-August 31, 1984, 10:89 


MHD equilibrium and stability for stellarator/torsatron 
configurations, 10:1604 (R;US) 
ATLANTIC OCEAN 


See also CARIBBEAN SEA 
SARGASSO SEA 
M 


onitoring 
CTD data from the N.E. Atlantic 31N to 46N, July 1982 
Discovery cruise 130, 10:1193 (R;GB) 
Radioactive Waste Disposal 
King’s Trough Flank: geological and geophysical 
investigations of its suitability for high-level radioactive 
waste disposal, 10:297 (R;GB) 
Water Currents 
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“a precipitation chemistry network. Final report, 10:1152 
3US) 
Water Chemistry 
Sequential precipitation chemistry sampling program at 
Brookhaven National Laboratory with an analytical 
summary of 1976-1982 data, 10:1146 (R;US) 
ATOM COLLISIONS 


See also ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 


Research Programs 
1983 progress report, 10:1363 (R;FR;In French) 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC ENERGY 
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See AUTOMOBILES 
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Aging changes in the kidneys of two poeciliid fishes, the 
guppy Poecilia reticulatus and the Amazon molly P. 
formosa, 10:1253 (J;GB) 
BIOLOGICAL RADIATION EFFECTS 
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Analysis 


Economic feasibility of cattle manure as a chemical feedstock, 
10:373 (BA;US) 


Economic optimization of anaerobic fermenter designs for beef 
production units, 10:362 (BA;US) 
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packaging. First quarterly report, year three April-June 
1984. Volume 1, 10:306 (R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
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Briquetting of fine coal using a sodium chloride binder, 10:87 

(R;US) 
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Burner development for slurry fuel: the rotating cup approach, 
10:156 (RA;US) 

Coal water slurry combustion in industrial gas turbines, 10:97 
(RA;US) 
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Task action plans for unresolved safety i issues related to 

nuclear power plants, 10:698 (R;US) 
Reactor Stability 

Development of an automated diagnostic system for BWR 

stability measurements, 10:531 (R;US) 
Rod Drop Accidents 

Comparison of a center and off-center BWR control rod drop 

accident, 10:639 (R;US) 
Steam Lines 

Development of a main steam line plug for BWR — 

Final report, 10:532 (R;US) 
Valves 

Development of a main steam line plug for BWR application. 

Final report, 10:532 (R;US) 
Water Chemistry 

Trace metal analysis by high-performance liquid 
chromatography interfaced to an electrochemical detector, 
10:543 (R;US) 


CADMIUM 
Toxicity 
Patterns of toxicological effects in ecosystems: a modeling 
study, 10:1313 (J;US) 
CADMIUM 109 
Uptake 
Cadmium-109 contaminated rats: therapeutic experiments, 
10:1286 (RA;FR;In French) 
CADMIUM SELENIDES 
Crystal Growth 
Low temperature synthesis of chalcogenides, 10:950 (RA;IL) 
CADMIUM TELLURIDE SOLAR CELLS 
Fabrication 
Electroless deposition of CdTe thin films, 10:389 (J;US) 


Performance 
Preparation and properties of evaporated CdTe films compared 
with single crystal CdTe. Annual report, 1 February 1983-31 
January 1984, 10:388 (R;US) 
CADMIUM TELLURIDES 
Chemical Vapor Deposition 
Preparation and properties of evaporated CdTe films compared 
with single crystal CdTe. Annual report, 1 February 1983-31 
January 1984, 10:388 (R;US) 
Crystal Growth 
Low temperature synthesis of chalcogenides, 10:950 (RA;IL) 


Electroless deposition of CdTe thin films, 10:389 (J;US) 


Activation Analysis 
Instrumental neutron activation analysis of roots and juice of 
carrot, 10:966 (RA;CS;In Czech) 
Membrane Transport 
Development and function of membrane systems in plant 
tissue. Final technical progress report, 1 February 1983-30 
June 1984, 10:1225 (R;US) 
CALCIUM 40 TARGET 
Argon 40 Reactions 
tive mechanism of subthreshold pion production, 
10:1448 (R;DE) 
Calcium 40 Reactions 
Equilibration, compression and flow at the Bevalac, 10:1094 
(R;US) 
CALCIUM 48 REACTIONS 
Fusion Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
CALCIUM OXIDES 
Chemical Reactions 
Effect of LisCOs on reaction between CaO and COn, 10:992 
GUS) 
Interreaction between Al,O; and a CaO-AlOs; melt, 10:993 
G;US) 
Radioactivation 
Activation of several oxides, 10:1612 (R;US) 
CALIFORNIA 
Energy Consumption 
California energy flow in 1983, 10:758 (R;US) 
Fuel Supplies 
Annual Petroleum Review (Contains glossary), 10:206 (R;US) 


Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 

Hi 


ydrology 
Status of geohydrologic screening of the Basin and 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 
Solar Radiation 
Comparison of diffuse/global ratios calculated from one- 
minute, hourly and daily solar radiation data, 10:377 (J;GB) 
CALORIMETERS 
Initial results from testing passive solar components in the NBS 
calorimeter, 10:419 (R;US) 
CANADA 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
Radioactive Waste 
US joint programs with Sweden and Canada: crystalline rock, 
10:280 (RA;US) 
CANADIAN NRU REACTOR 
See NRU REACTOR 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Fuel Channels 
Fuel and fuel channel behaviour in loss of coolant accident 
without the availability of the emergency coolant injection 
system, 10:669 (RA;XA) 





CANDU TYPE REACTORS 
Fuel Channels 


Fuel channel behaviour during accidents with degraded 
cooling in CANDU reactors, 10:668 (RA;XA) 
Fuel Elements 
Transient fission product release within operating UO: fuel 
elements during power cycles, 10:571 (RA;XA) 


See CONTAINERS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CARBENES 
Chemical Preparation 
ion of some unusual p-carbene complexes of 
ruthenium, 10:985 (RA;IL) 
CARBOHYDRATES 
Fermentation 
Strains for production of solvents from wood product stream 
carbohydrates, 10:372 (J;US) 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 


GRAPHITE 
Chemical Reactions 
Chemistry and morphology of coal liquefaction. 
report, April 1, 1984-June 30, 1984, 10:354 (R;US) 
Concentration 


Cc ted carbon 


atmosphere, 10:1159 (J;GB) 
Environmental Effects 
Combustion-generated carbon particles in the Arctic 
atmosphere, 10:1159 (J;GB) 
Methods 
Combustion-generated carbon particles in the Arctic 
atmosphere, 10:1159 (J;GB) 
CARBON 12 REACTIONS 
Alpha-Transfer Reactions 
Effect of a-transfer reaction on the elastic scattering of *C + 
Mg, 10:1461 (RA;BR) 
Cross Sections 
Experimental set-up for direct measurements of heavy ion 
reaction cross sections, 10:1440 (R;FR) 
Elastic Scattering 
Contribution to the study of the elastic scattering of *C + 
28Si, 10:1463 (RA;BR) 
Fusion Reactions 
Fusion cross sections of the *C+ **O at E(?*O) up to 150 
MeV, 10:1447 (R:FR) 
Production 


particles in the Arctic 





Co-operative mechanism of subthreshold pion production, 
10:1448 (R;DE) 
CARBON 12 TARGET 
Reactions 
The annihilation of low-energy antiprotons in nuclei, 10:1394 
(BA;US) 
Carbon 12 Reactions 
ive mechanism of subthreshold pion production, 
10:1448 (R;DE) 
Experimental set-up for direct measurements of heavy ion 
reaction cross sections, 10:1440 (R;FR) 
Deuteron Reactions 
12C(d,n)"*N reaction between E sub(d) = 7.0 and 13.0 MeV, 
10:1452 (RA;BR) 
Electron Reactions 
Progress in the study of proton hole states with high-resolution 
(c,e'p) experiments, 10:1439 (RA;NL) 
Neutron Reactions 


Use of the doorway expansion method for coupled-channels 
problems, 10:1451 (RA;BR) 
Nitrogen 14 Reactions 
Study of particle emission from light-heavy ion fusion 
reactions, 10:1455 (RA;BR) 
Oxygen 16 Reactions 
Fusion cross sections of the '*C+ *O at E(?*O) up to 150 
MeV, 10:1447 (R;FR) 
Study of particle emission from light-heavy ion fusion 
reactions, 10:1455 (RA;BR) 
Oxygen 18 Reactions 
Study of particle emission from light-heavy ion fusion 
reactions, 10:1455 (RA;BR) 
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CARBON 13 
Nuclear Magnetic Resonance 

Determination of carbonate/bicarbonate ratio by '*C NMR, 
10:967 (RA;IL) 

In vivo determination of the pyridine nucleotide reduction 
charge by carbon-13 nuclear magnetic resonance 
spectroscopy, 10:1312 (J;US) 

CARBON 14 
Monitors 

Off-gas monitoring technology applicable to nuclear fuel 

reprocessing plants, 10:314 (R;US) 
On-Line Measurement Systems 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 
CARBON 14 COMPOUNDS 
Mass y 
Current '*C measurements with the University of Washington 
FN tandem accelerator, 10:978 (J;US) 
CARBON DIOXIDE 
Atmospheric Chemistry 

Recent temperature changes in the Arctic and Antarctic, 

10:1156 (J;GB) 
Bioconversion 

Effects of temperature on methanogenesis in a thermophilic 
(58°C) anaerobic digestor (Methanosarcina sp.; Methanothrix 
sp.; Methanobacterium sp.), 10:357 (J;US) 

Carbon Cycle 

Soil carbon dynamics in a mixed deciduous forest following 
clear-cutting with and without residue removal, 10:1174 
G;US) 

Chemical Reactions 

Effect of LieCOs on reaction between CaO and COs, 10:992 
G;US) 

Ecological Concentration 

Recent temperature changes in the Arctic and Antarctic, 
10:1156 (J;GB) 

Soil carbon dynamics in a mixed deciduous forest following 
clear-cutting with and without residue removal, 10:1174 
(J;US) 

Environmental Effects 

Recent temperature changes in the Arctic and Antarctic, 
10:1156 (J;GB) 

ion 

6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 4, 10:15 (R;US) 

Soil 

Soil carbon dynamics in a mixed deciduous forest following 
clear-cutting with and without residue removal, 10:1174 
(J;US) 

Solubility 

Phase behavior of coal fluids: data for correlation 
development, August 1, 1984 to October 31, 1984, 10:37 
(R;US) 

Solvent Properties 

Phase behavior of coal fluids: data for correlation 
development, August 1, 1984 to October 31, 1984, 10:37 
(RUS) 

Transport and relaxation processes in supercritical fluids. 
Technical progress report, April 1-June 30, 1984, 10:32 
(R;US) 

Transport and relaxation processes in supercritical fluids. 
Technical progress report, July 1-September 30, 1984, 10:33 
(R;US) 

CARBON DIOXIDE INJECTION 
Bench-Scale Experiments 

Enhanced recovery of oil from subsurface reservoirs with 

carbon dioxide. Final report, 10:177 (R;US) 
CARBON MONOXIDE 


Optical second harmonic generation for surface studies, 10:972 
(R;US) 


6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 4, 10:15 (R;US) 
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Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1983-August 31, 
1984, 10:351 (R;US) 
CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
CARBON OXYSULFIDE 
Chemical 


Properties 
Chemistry of carbonyl] sulfide. Final report, 1 July 1983-30 
June 1984, 10:982 (R;US) 
CARBONATES 


See also LITHIUM CARBONATES 
SODIUM CARBONATES 


ry 
Determination of carbonate/bicarbonate ratio by **C NMR, 


See CARBON OXYSULFIDE 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Chemical Reactions 


Bis-(pentamethylcyclopentadienyl) ytterbium as an electron 
transfer reagent toward organic and organo-transition metal 
compounds, 10:989 (R;US) 

Structure 


Electronic structure of heavy transition metal carbonyls. 
Technical progress report I, 10:981 (R;US) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 


Synthesis of highly lipophilic crown ether carboxylic acids, 
10:979 (J;US) 
CARCINOEMBRYONIC ANTIGEN 
Radioimmunoassay 
Carcinoembryonal antigen (CE/.): A comparison of the radio- 
and enzyme immunological determination with special 
consideration of the problem of a method-caused dependence 
of tumour localisations and CEA-values, 10:1240 (R;DE;In 
German) 
CARDIAC OUTPUT 
See BLOOD CIRCULATION 
CARIBBEAN SEA 
Renewable Energy Sources 
Status of renewable energy programs in Caribbean Islands, 
10:777 (R;PR) 
CARROTS 
Activation Analysis 
Instrumental neutron activation analysis of roots and juice of 
carrot, 10:966 (RA;CS;In Czech) 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASINGS 
See COVERINGS 


See also SPENT FUEL CASKS 


Strength 
IMPAC2-JR: a computer program to analyze impact response 
of shipping container, 10:1027 (R;JP;In Japanese) 
SHOCK-JR: a computer program to analyze impact response 
of shipping container, 10:1028 (R;JP;In Japanese) 
Handling 


Equipment 
Conceptual design report for a remotely operated cask 
handling system. Revision 1, 10:295 (R;US) 
Man/machine interface for a nuclear cask remote handling 
control station: system design requirements, 10:296 (R;US) 
CASTE (INSECTS) 
See INSECTS 
CATALASE 
Biological Radiation Effects 
Influence of in vivo gamma irradiation on catalase and 
glutathione-peroxidase activities in rat femoral bone marrow, 
10:1274 (RA;FR;In French) 
CATALYSIS 
Reviews 


Brief history of industrial catalysis, 10:995 (BA;DE) 
CATALYST SUPPORTS 
Calcination 
Evaluation of some new zeolite-supported metal catalysts for 
synthesis gas conversion, 10:183 (J;US) 


Catalytic Effects 
Evaluation of some new zeolite-su 
synthesis gas conversion, 10:183 (J;US) 
Chemical 
Evaluation of some new zeolite-supported 
synthesis gas conversion, 10:183 (J;US) 
Chemical Preparation 
Evaluation of some new zeolite-supported metal catalysts for 
synthesis gas conversion, 10:183 (J;US) 
CATALYSTS 
Chemical Composition 
Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1983-August 31, 
1984, 10:351 (R;US) 
Preparation 


metal catalysts for 


metal catalysts for 


Metal boride — for indirect liquefaction. Annual 
technical progress report, September 1, 1983-August 31, 
1984, 10:351 | (RUS) 

Evaluations 

Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1983-August 31, 
1984, 10:351 1 (R:US) 

Deactivation 
Composite-bed reactor for upgrading coal-derived liquids. 

aun report number 4, July 1-September 30, 1984, 10:40 
;US) 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 4, May 1, 1984-July 31, 1984, 10:44 (R;US) 


Cation promotion effects in zeolite-supported F-T catalysts. 
Fourth quarterly report, June 1984-August 1984, 10:352 
(R;US) 

Performance 
Liquid phase methanol process development unit: installation, 
ion, and support studies. Technical progress report 
No. 11, 1 April 1984-30 June 1984, 10:365 (R;US) 
Performance Testing 

Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1983-August 31, 
1984, 10:351 1 (R:US) 


Cation promotion effects in zeolite-supported F-T catalysts. 
Fourth quarterly report, June 1984-August 1984, 10:352 
(R;US) 

Sensitivity 

The structure sensitivity of platinum catalysts for reforming 

reactions as revealed by single crystal studies, 10:182 (J;US) 
Surface Area 

Hydrotreatment catalyst activity enhancement. Quarterly 

report No. 4, May 1, 1984-July 31, 1984, 10:44 (R;US) 
X-Ray Diffraction 

Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1983-August 31, 
1984, 10:351 (R;US) 

CAUSTIC FLOODING 
Bench-Scale Experiments 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1980-September 15, 
1981, 10:174 (R;US) 

CEA (ANTIGEN) 
See CARCINOEMBRYONIC ANTIGEN 
CELL CULTURES 
Growth 

Chinese hamster ovary cells cultured in low concentrations of 
fetal bovine serum: cloning efficiency, growth in suspension, 
and selection of drug-resistant mutant phenotypes, 10:1229 
(J;US) 

CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL KILLING 
Radioinduction 

Effect of pulsed dose in simultaneous and sequential irradiation 
of V-79 cells by 14.8-MeV neutrons and Co photons, 
10:1297 (J;US) 





CELL KILLING 
Radioinduction 


Effect of cycloheximide on repair in a temperature conditional 
radiation-sensitive mutant of Saccharomyces cerevisiae, 
10:1298 (J;US) 

Modification of the Theory of Dual Radiation Action for 
attenuated fields. II. Application to the analysis of soft X-ray 
results, 10:1296 (J;US) 

CELL MEMBRANES 
Biological Radiation Effects 

Cytofluorographic study of membrane potential of the 
lymphocytes-granulocytis population in the blood of gamma 
irradiated rats, 10:1293 (RA;FR;In French) 

CELL PROLIFERATION 
Daily Variations 

Autoradiographic investigations on the question of diurnal 
variations of cell proliferation in the jejunal crypt epithelia 
of mice, 10:1227 (R;DE;In German) 

(ANIMAL) 


See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE 


Liquefaction , 
Modified extruder for feeding fine-ground cellulosic slurries to 
pressure systems. Final report, 1978-1980, 10:350 (R;US) 


The flash pyrolysis of cellulosic materials using concentrated 
visible light, 10:431 (J;GB) 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 


Evaluation of electron microscope autoradiographs of the 
central nervous tissue, 10:1226 (R;DE;In German) 
CENTRAL RECEIVERS 
Molten Salts 
Molten salt solar receiver subsystem research experiment. 
Executive summary. Phase 1, final report, 10:402 (R;US) 


Molten salt solar receiver subsystem research experiment. 
Executive summary. Phase 1, final report, 10:402 (R;US) 
CENTRIFUGAL PUMPS 
Design ‘ 
High pressure centrifugal coal slurry pump development, 
10:154 (RA;US) 


High pressure centrifugal coal slurry pump development, 
10:154 (RA;US) 
Performance Testing 
High pressure centrifugal coal slurry pump development, 
10:154 (RA;US) 
Test Facilities 
High pressure centrifugal coal slurry pump development, 
10:154 (RA;US) 
CERAMICS 
Chemical Composition 
Control of metal-oxygen-hydrogen composition, 10:940 (J;US) 


Evaluation of machining 
report, 10:1060 (R;US) 


Evaluation of machining 
report, 10:1060 (R;US) 


damage in brittle materials. Final 


damage in brittle materials. Final 


Programs 
Materials and Molecular Research Division annual report 1983, 
10:869 (R;US) 
UM 


Early Radiation Effects 
Early radioinduced changes of GABA specific binding to its 
receptors and radioprotective action of cysteamine, 10:1285 
(RAFRiIn French) 
CERIUM ALLOYS 
F States 
Core-level XPS studies of Ce and La intermetallic compounds 
and their implications for the 4f levels of Ce compounds, 
10:909 (R;DE) 
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Photoelectron Spectroscopy 
Core-level XPS studies of Ce and La intermetallic compounds 
and their implications for the 4f levels of Ce compounds, 
10:909 (R;DE) 
X-Ray Spectra 
Core-level XPS studies of Ce and La intermetallic compounds 
and their implications for the 4f levels of Ce compounds, 
10:909 (R;DE) 
CERRO PRIETO GEOTHERMAL FIELD 
Flow Models 
Prediction of reinjection effects in the Cerro Prieto geothermal 
system, 10:475 (J;US) 
Geologic Models 
Analysis of the Nuevo Leon Magnetic Anomaly and its 
possible relation to the Cerro Prieto magmatic-hydrothermal 
system, 10:448 (J;US) 
Hydrology 
Interpretation of dipole - dipole resistivity monitoring data at 
Cerro Prieto, 10:453 (J;US) 
Reinjection 
Prediction of reinjection effects in the Cerro Prieto geothermal 
system, 10:475 (J;US) 
Resistivity Surveys 
Interpretation of dipole - dipole awn monitoring data at 
Cerro Prieto, 10:453 (J;US) 
Water Influx 
Interpretation of dipole - dipole resistivity monitoring data at 
Cerro Prieto, 10:453 (J;US) 
CESIUM 
Cathode Sputtering 
Source of negative ions by cesium sputtering, 10:1368 (RA;BR) 
CESIUM 137 
WESF *'°7Cs gamma ray sources, 10:335 (R;US) 
Measuring Methods 
Measurement of low levels of cesium-137 in water, 10:1206 
(R;US) 
Radioecological Concentration 
Measurement of low levels of cesium-137 in water, 10:1206 
(R;US) 
Radionuclide Migration 
Performance of special wasteform lysimeters at a humid site, 
10:321 (R;US) 
Soil Chemistry 
Applications of '°"Cs distribution to the study of soil physical 
agents, 10:1179 (R;BR;In Portuguese) 
Uptake 
Evolution of Cesium 137 transfer factors between some 
polynesian soils and three tropical fodder plants. Influence of 
species, 10:1182 (RA;FR;In French) 
CESIUM IONS 
Beam Transport 
Quadrupole transport experiment with space charge dominated 
cesium ion beam, 10:1084 (R;US) 
Ion Beams 
Quadrupole transport experiment with space charge dominated 
cesium ion beam, 10:1084 (R;US) 
CHANNELING 
Quantum Mechanics 
Quantum theory of radiation interaction with the crystals 
containing radiation damages, 10:1538 (RA;SU;In Russian) 
CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARCOAL 
Performance Testing 
Development of charcoal sorbents for helium cryopumping, 
10:1062 (R;US) 
CHARGED-CURRENT INTERACTIONS 
Configuration Mixing 
Structure of charged-current interactions, 10:1407 (R;US) 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED-PARTICLE TRANSPORT 
Computerized Simulation 
Model for generation of intense electron beam in large-aspect 
ratio diodes, 10:1639 (RA;CS) 
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Invariance 
Exact invariants in the form of momentum resonances for 
particle motion in one-dimensional, time-dependent 
potentials, 10:1647 (R;US) 
One-Dimensional Calculations 
Exact invariants in the form of momentum resonances for 
particle motion in one-dimensional, time-dependent 
potentials, 10:1647 (R;US) 
CHARMED MESON RESONANCES 
Particle Decay 
QCD sum rule analysis of J/psi —> etasub(c)y decay, 10:1403 
(R;SU) 
CHARMONIUM 
M1-Transitions 
QCD sum rule analysis of J/psi —> etasub(c)y decay, 10:1403 
(R;SU) 


Chemical Properties 
Active sites in char gasification. Third quarterly progress 
report, March 1984-June 1984, 10:41 (R;US) 
Surface Area 
Active sites in char gasification. Third quarterly progress 
report, March 1984-June 1984, 10:41 (R;US) 
CHEMICAL FEEDSTOCKS 
Prices 
Monthly petroleum product price report, November 1981, 
10:193 (R;US) 
Monthly petroleum product price report, December 1981, 
10:194 (R;US) 
CHEMICAL PREPARATION 


OXCE Fuel Company coal-water mixture demonstration 
project, 10:149 (RA;US) 


Consumption 
OXCE Fuel Company coal-water mixture demonstration 
project, 10:149 (RA;US) 
CHEMICAL REACTORS 


Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report number 4, July 1-September 30, 1984 (Two 
zones, packed-bed), 10:40 (R;US) 

Flow Models 

Flow conditions and mixing in an enclosed swirl flow with 

varying cross-section, 10:1051 (R;DE;In German) 
Vortex Flow 

Flow conditions and mixing in an enclosed swirl flow with 

varying cross-section, 10:1051 (R;DE;In German) 
CHEMICALS 


See ADDITIVES 
SURFACTANTS 


CHEMISTRY 


See also GEOCHEMISTRY 
WATER CHEMISTRY 


Research Programs 
Materials and Molecular Research Division annual report 1983, 
10:869 (R;US) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHINA 
Economic Policy 
China report: economic affairs, No. 340, 10:735 (TG;US) 
CHLOR-ALKALI INDUSTRY 


See CHLORINE 
SODIUM CARBONATES 
SODIUM HYDROXIDES 


CHLORAMPHENICOL 
Biological Effects 
Chloramphenicol acetyltransferase should not provide 
methanogens with resistance to chloramphenicol 
(Methanococcus voltae; Methanococcus vannielii; 
Methanococcus deltae; Methanobrevibacter smithii), 10:1231 
G;US) 
CHLORIDES 
Ratio 
Laboratory/bench scale testing and evaluation of A.P.T. Dry 
Plate Scrubber. Fifty-fifth monthly report, September 1- 
September 30, 1984, 10:522 (R;US) 


CHLORINATED AROMATIC HYDROCARBONS 
Environmental Exposure Pathway 
Polychlorinated biphenyls in the environment, 10:1173 (R;DE) 


Spectroscopy 
PCB analysis by capillary gas chromatography coupled with 
_ matrix isolation-Fourier transform infrared spectroscopy, 
10:960 (R;US) 
CHLORINE 
Removal 
Integration of advanced preparation with coal liquefaction. 
Fourth quarterly technical progress report, July 1, 1984- 
September 30, 1984, 10:39 (R;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLOROPHYLL 
Photochemical Reactions 
EPR spectroscopic evidence for a tetranuclear manganese 
cluster as the site for photosynthetic oxygen evolution, 
10:393 (J;NL) 
CHLOROPLASTS 


EPR spectroscopic evidence for a tetranuclear manganese 
cluster as the site for photosynthetic oxygen evolution, 
10:393 (J;NL) 


EPR spectroscopic evidence for a tetranuclear 
cluster as the site for photosynthetic oxygen evolution, 
10:393 (J;NL) 
CHOLINESTERASE 
Code number 3.1.1.7 and 3.1.1.8. 
Tissue Distribution 
Distribution of acetylcholinesterase in the rat brain. 
Autoradiographic study of the uptake of a tritiated 
organophosphate with high specificity for 
acetylcholinesterase, 10:1218 (RA;FR;In French) 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMIUM 
Activation Analysis 
Instrumental neutron activation analysis of roots and juice of 
carrot, 10:966 (RA;CS;In Czech) 
CHROMIUM 52 REACTIONS 
Fusion Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
CHROMIUM ALLOYS 
See also ALLOY-A-286 
ALLOY-N-155 
CHROMIUM STEELS 
YN 
HASTELLOY X 


INCONEL ALLOYS 
STAINLESS STEELS 


Corrosion 
Influence of Mn content on corrosion behavior of Ni-Cr-W 
alloys in simulated VHTR helium environment, 10:906 
(R;JP;In Japanese) 


Oxidation 

GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 

Low and moderate tem oxidation of atomically clean 
nickel, chromium and Ni-Cr alloys. Final report, 10:886 
(R;US) 

Physical Radiation Effects 
i tion observed in Fe-35.5Ni-7.5Cr irradiated in 
EBR-II, 10:890 (R;US) 

Swelling of austenitic Fe-Ni-Cr ternary alloys during fast 

neutron irradiation, 10:891 (R;US) 
CHROMIUM COMPLEXES 
Chemical Reaction Kinetics 

Chemical reactions of unstable compounds with metal-carbon 

bonds in aqueous solutions, 10:1009 (RA;IL) 
Radiolysis 
Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 10:1009 (RA;IL) 
CHROMIUM STEELS 
See also CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-403 





Susceptibility of 2 1/4 Cr-1Mo steel to liquid metal induced 
embrittlement by lithium-lead solutions, 10:916 (R;US) 
Embrittlement 
Susceptibility of 2 1/4 Cr-1Mo steel to liquid metal induced 
embrittlement by lithium-lead solutions, 10:916 (R;US) 
CHROMIUM-NICKEL STEELS 


Effect of nickel content on chlorides stress corrosion cracking 
of stainless steels containing 23% chromium, 10:908 (R;JP;In 
Japanese) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 
Biochemical Reaction Kinetics 

Excision and replication of extrachromosomal DNA of pea 

(Pisum sativum), 10:1232 (J;US) 
Molecular Structure 
Excision and replication of extrachromosomal DNA of pea 
(Pisum sativum), 10:1232 (J;US) 
CIRCULATION (BLOOD) 
See BLOOD CIRCULATION 
CITIES 
See URBAN AREAS 
CLAUS PROCESS 

6000 tpd SRC-I Demonstration Plant Gas Systems. Design 

baseline package. Volume 10, 10:20 (R;US) 
CLONING 
Efficiency 

Chinese hamster ovary cells cultured in low concentrations of 
fetal bovine serum: cloning efficiency, growth in suspension, 
and selection of drug-resistant mutant phenotypes, 10:1229 
(J;US) 

CLOSE-IN FALLOUT 

See LOCAL FALLOUT 
CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAGULATION (COLLOID) 

See FLOCCULATION 
COAL 

Air Pollution Control 

Evaluation of low emission coal burner technology on 
industrial boilers. Third annual report (1981). Report for 
October 1980-September 1981, 10:1071 (R;US) 

Content 


Bench-scale development of the TRW process for cleaning 
coal (Gravimelt process). Quarterly technical progress 
report, May 1984-August 1984, 10:45 (R;US) 


Combustion characterization of coal-water mixtures, 10:105 
(RA;US) 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 5, June 1, 1984-August 31, 1984, 10:89 
(R;US) 

Availability 

Agenda of critical issues: coal price and availability. Final 
report (Includes effect of legislation, sulfur content and rail 
transport costs), 10:165 (R;US) 

Binding Energy 

Mechanical and thermal friability of coals and modes of water 

bonding, 10:62 (R;US) 
Calorific Value 

Bench-scale development of the TRW process for cleaning 
coal (Gravimelt process). Quarterly technical progress 
report, May 1984-August 1984, 10:45 (R;US) 


Report on commercial scale combustion and gasification tests 
using clean pellet fuel produced from Ohio coal (Helifuel; 
coal and limestone), 10:93 (R;US) 


Chemical Analysis 

Behavior of coal ash and alkali matter in a coal-fired gas 

turbine system, 10:517 (J;US) 
Chemical Composition 

Combustion characterization of coal-water mixtures, 10:105 
(RA;US) 

EPRI industrial coal-water slurry demonstration, 10:122 
(RA;US) 

Investigation of pyrite as a contributor to slagging in eastern 
bituminous coals. Quarterly progress report 11, April 1-June 
30, 1984, 10:65 (R;US) 

Testing of clay-stabilized coal water slurries: combustion and 
loop test stability, 10:117 (RA;US) 

Coal Industry 

Quarterly coal report, April-June 1984 (USA (often details, 

such as end use, by state, by month or year)), 10:75 (R;US) 
Combustion 

Combustion of coal-liquid mixtures and pulverized coal with 
oxygen, 10:108 (RA;US) 

Combustion of coal-water mixtures, 10:109 (RA;US) 

Evaluation of low emission coal burner technology on 
industrial boilers. Third annual report (1981). Report for 
October 1980-September 1981, 10:1071 (R;US) 

Report on commercial scale combustion and gasification tests 
using clean pellet fuel produced from Ohio coal (Helifuel; 
coal and limestone), 10:93 (R;US) 

Combustion Control 

Direct coal combustion support task. Annual report for 

calendar year 1981, 10:159 (R;US) 
Combustion Properties 

Combustion research related to utilization of coal as a gas 

turbine fuel, 10:161 (J;US) 
Comminution 

Ultrasonic vs mechanical comminution of coal: size, shape, and 
fracture characteristics of resultant particulates. Final report, 
July 1, 1983-June 30, 1984, 10:88 (R;US) 

Comparative Evaluations 

Coal-water-methanol slurries: viscometric properties and the 

effects of coal type, 10:60 (RA;US) 
Consumption Rates 

Quarterly coal report, April-June 1984 (USA (often details, 

such as end use, by state, by month or year)), 10:75 (R;US) 
Cost 

Cost and quality of fuels for electric utility plants, November 

1981, 10:195 (R;US) 
Cost Benefit Analysis 

Direct coal combustion support task. Annual report for 

calendar year 1981, 10:159 (R;US) 


Mechanical and thermal friability of coals and modes of water 
bonding, 10:62 (R;US) 
Deashing 
Laboratory and pilot plant studies of coal beneficiation for 
CWF, 10:82 (RA;US) 
Static tube flotation for fine coal cleaning, 10:81 (RA;US) 
Desulfurization 
Development of system operating parameters for ash and 
sulfur reduction in Illinois basin coal by froth flotation. Final 
report, July 1, 1983-June 30, 1984, 10:7 (R;US) 
Electrochemical desulfurization of coal slurries. Final report, 1 
July 1983-30 June 1984, 10:8 (R;US) 
Drying 
Integration of advanced preparation with coal liquefaction. 
Fourth quarterly technical progress report, July 1, 1984- 
September 30, 1984, 10:39 (R;US) 
Measurement of the physical properties of coal powders, 
aqueous slurries and dispersions, 10:56 (RA;US) 


Quarterly coal report, April-June 1984 (USA (often details, 
such as end use, by state, by month or year)), 10:75 (R;US) 
Flotation 
Development of system operating parameters for ash and 
sulfur reduction in Illinois basin coal by froth flotation. Final 
report, July 1, 1983-June 30, 1984, 10:7 (R;US) 
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Fracture Properties 
Mechanical and thermal friability of coals and modes of water 
bonding, 10:62 (R;US) 
Grinding 
COMCO's experience in commercial scale application of slurry 
fuels, 10:102 (RA;US) 
Research on CWM preparation technique with Chinese coals, 
10:110 (RA;US) 


Transport 
Equipment for hydraulic handling of coal (349 references), 
10:92 (R;GB) 


Quarterly coal report, April-June 1984 (USA (often details, 
such as end use, by state, by month or year)), 10:75 (R;US) 
Inventories 
Quarterly coal report, April-June 1984 (USA (often details, 
such as end use, by state, by month or year)), 10:75 (R;US) 
Macerals 
Effect of maceral properties on the comminution of coal. 
Technical progress report, July 15, 1984-September 30, 1984, 
10:91 (R;US) 
Laser induced coal fluorescence. Eighth quarterly technical 
progress report, 1 July-30 September 1984 (Laser 
fluorescence microscopy), 10:64 (R;US) 


ry 
Laser induced coal fluorescence. Eighth quarterly technical 
progress report, 1 July-30 September 1984 (Laser 
fluorescence microscopy), 10:64 (R;US) 


Investigation of pyrite as a contributor to slagging in eastern 
bituminous coals. Quarterly progress report 11, April 1-June 
30, 1984, 10:65 (R;US) 
Particle Size 
Laboratory and pilot plant studies of coal beneficiation for 
CWF, 10:82 (RA;US) 


Report on commercial scale combustion and gasification tests 
using clean pellet fuel produced from Ohio coal (Helifuel; 
coal and limestone), 10:93 (R;US) 

Performance 

Combustion research related to utilization of coal as a gas 

turbine fuel, 10:161 (J;US) 


ESCOE Engineering Program. Quarterly report, July 1, 1984- 

September 30, 1984, 10:6 (R;US) 
Pneumatic Transport 

COMCO's experience in commercial scale application of slurry 

fuels, 10:102 (RA;US) 
Prices 

Agenda of critical issues: coal price and availability. Final 
report (Includes effect of legislation, sulfur content and rail 
transport costs), 10:165 (R;US) 

Coal-water mixtures as an alternative to heavy fuel oil, 10:114 
(RA;US) 

Combustion of coal-liquid mixtures and pulverized coal with 
oxygen, 10:108 (RA;US) 

Cost and quality of fuels for electric utility plants (Cost to 
electric utilities by region and state, sulfur content, purchase 
type, month, etc.), 10:509 (R;US) 

Effects of resource depletion on future coal prices, 10:766 
(R;US) 

Quarterly coal report, April-June 1984 (USA (often details, 
such as end use, by state, by month or year)), 10:75 (R;US) 

Production 

Coal distribution January-September 1981 (USA; by coal 
producing district, end use by state and sector), 10:76 (R;US) 

Indonesia - energy situation 1982/83, 10:726 (R;DE;In 
German) 


Quarterly coal report, April-June 1984 (USA (often details, 

such as end use, by state, by month or year)), 10:75 (R;US) 
Pyrolysis 

Char oil energy development. Monthly report No. 27, 
November 1973, 10:48 (R;US) 

Coal pyrolysis in flat opposed jet combustion configurations. 
Interim technical progress report, May 30, 1984-August 31, 
1984, 10:31 (R;US) 


Rail 
Agenda of critical issues: coal price and availability. Final 
report (Includes effect of legislation, sulfur content and rail 
transport costs), 10:165 (R;US) 
Properties 


Relationship between properties of adsorption layer on coal 
surfaces and rheological characteristics of coal water slurry 
measurements on polished surfaces), 10:59 
(RA;US) 


COMCO’'s i in commercial scale application of slurry 
fuels, 10:102 (RA;US) 
Sulfur Content 
Bench-scale development of the TRW process for cleaning 
coal (Gravimelt process). Quarterly technical progress 
report, May 1984-August 1984, 10:45 (R;US) 
Wetting Heat 
Mechanical and thermal friability of coals and modes of water 
bonding, 10:62 (R;US) 
COAL FINES 


Briquetting of fine coal using a sodium chloride binder, 10:87 
(R;US) 


Selective flocculation coal cleaning for coal slurry preparation, 
10:80 (RA;US) 


tal investigation of pulverized coals at an early stage 
of combustion, 10:157 (R;US) 
Investigation of pyrite as a contributor to slagging in eastern 
bituminous coals. Quarterly progress report 11, April 1-June 
30, 1984, 10:65 (R;US) 


Strength 
Briquetting of fine coal using a sodium chloride binder, 10:87 
(R;US) 


Selective flocculation coal cleaning for coal slurry preparation, 
10:80 (RA;US) 


Experimental investigation of pulverized coals at an early stage 
of combustion, 10:157 (R;US) 


tal investigation of pulverized coals at an early stage 
of combustion, 10:157 (R;US) 


Selective flocculation coal cleaning for coal slurry preparation, 
10:80 (RA;US) 
COAL GAS 
Market 


Opportunities in underground coal gasification, 10:55 (J;US) 
Uses 


Opportunities in underground coal gasification, 10:55 (J;US) 
COAL GASIFICATION PLANTS 
Industrial Radiography 
Assessment of pica image enhancement methods for 
refractory-lined coal-gasification-system components, 10:1 
(R;US) 
Liners 
Assessment of radiographic image enhancement methods for 
refractory-lined coal-gasification-system components, 10:1 
(R;US) 
Materials Testing 
Coal conversion processes and their materials requirements, 
10:47 (R;XE) 
COAL INDUSTRY 
Government Policies 
[Remarks by Charlotte E. Baldwin, Secretary, Kentucky 
Cabinet for Natural Resources and Environmental 
Protection], 10:74 (R;US) 


[Remarks by Charlotte E. Baldwin, Secretary, Kentucky 
Cabinet for Natural Resources and Environmental 
Protection], 10:74 (R;US) 

COAL LIQUEFACTION 
See also COED PROCESS 
EXXON LIQUEFACTION PROCESS 
H-COAL PROCESS 





Catalysts 
Integration of advanced preparation with coal liquefaction. 
Fourth quarterly technical progress report, July 1, 1984- 
September 30, 1984, 10:39 (R;US) 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, April 1, 1984-June 
30, 1984, 10:38 (R;US) 


and morphology of coal liquefaction. Quarterly 
report, April 1, 1984-June 30, 1984, 10:354 (R;US) 
Solvent tailoring in coal liquefaction. Quarterly report, July 
1984-September 1984, 10:29 (R;US) 
Environmental Effects 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 6. Source and ambient monitoring 
programs, 10:50 (R;US) 
Organic Solvents 
Solvent tailoring in coal liquefaction. Quarterly report, July 
1984-September 1984, 10:29 (R;US) 
Pilot Plants 
Environmental, health, and safety assessments for direct coal 
. Volume 6. Source and ambient monitoring 
programs, 10:50 (R;US) 
COAL LIQUEFACTION PLANTS 
Design 


EDS coal liquefaction process development: Phase V. Final 

technical progress report, Volume II. Research 
and Development and Hybrid Boiler Program, 10:4 (R;US) 
Materials Testing 

Coal conversion processes and their materials requirements, 
10:47 (R;XE) 

EDS coal liquefaction process development: Phase V. Final 
technical progress report, Volume II. Engineering Research 
and Development and Hybrid Boiler Program, 10:4 (R;US) 

stress corrosion cracking studies in polythionic 
acid, 10:51 (R;US) 


Residues 
EDS coal liquefaction process development: Phase V. Final 
technical progress report, Volume II. ineering Research 
and Development and Hybrid Boiler Program, 10:4 (R;US) 
Valves 
Assessment of slurry pressure letdown valve and slurry block 
valve technology for direct coal liquefaction demonstration 
and pioneer commercial plants, 10:53 (R;US) 
COAL LIQUIDS 
Chemical Analysis 
Development and evaluation of supercritical fluid 
chromatography/mass for polar and high 
molecular weight coal components, 10:976 (R;US) 
Filtration 
Char oil energy development. Monthly report No. 27, 
November 1973, 10:48 (R;US) 
Genetic Effects 
Cytotoxicity and mutagenicity of coal oils in the 
CHO/HGRPT assay, 10:166 (J;US) 


Hydrogenation 
Char oil energy development. Monthly report No. 27, 
November 1973, 10:48 (R;US) 
Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report number 4, July 1-September 30, 1984, 10:40 


(R;US) 

EDS ccal liquefaction process development: Phase V. Final 
technical progress report, Volume II. Engineering R 
and Development and Hybrid Boiler Program, 10:4 (R;US) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1984, 10:5 (R;US) 

Refining synthetic liquids from coal and shale. Final report, 
10:46 (R;US) 

Matagen Screening 

Cytotoxicity and mutagenicity of coal oils in the 

CHO/HGRPT assay, 10:166 (J;US) 


Thermodynamic 
Analysis of SRC-II physical properties, 10:49 (R;US) 
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High P/T Phase and volumetric behavior of coal liquid 
constituents, 10:36 (R;US) 

High P/T phase and volumetric behavior of coal liquid 
constituents. [Quarterly technical progress report], April 1- 
July 1, 1984, 10:35 (R;US) 

High P/T phase and volumetric behavior of coal liquid 
constituents. [Quarterly technical progress report], January 
1-April 1, 1984 (6 gases in hydrogen-dibenzofuran and in 
hydrogen-g-methylanthracene), 10:34 (R;US) 

Phase behavior of coal fluids: data for correlation 
development, August 1, 1984 to October 31, 1984, 10:37 
(R;US) 

SRC-I thermophysical property data base. Volume 1, 10:63 
(R;US) 

SRC-I thermophysical property data base. Volume 2 (500 
sources of thermodynamic information on materials pertinent 
to coal liquefaction; no text), 10:9 (R;US) 

Thermodynamic behavior of coal liquids in the presence of 
coal solids characterization of IOM and ash. First annual 
progress report, September 1, 1983-September 1, 1984, 10:42 
(R;US) 

Thermophysical properties correlations and pseudocomponent 
characterization parameter estimation for fossil fluids. First 
annual report, September 1, 1983-August 31, 1984, 10:43 
(R;US) 

Toxicity 

Acute toxicity of water soluble fractions derived from a coal 
liquid (SCR-II) to three aquatic organisms, 10:1314 (J;NL) 

Cytotoxicity and mutagenicity of coal oils in the 
CHO/HGRPT assay, 10:166 (J;US) 

Vapor Pressure 

High P/T Phase and volumetric behavior of coal liquid 
constituents, 10:36 (R;US) 

Thermodynamic behavior of coal liquids in the presence of 
coal solids characterization of IOM and ash. First annual 
progress report, September 1, 1983-September 1, 1984, 10:42 
(R;US) 

Vaporization Heat 

High P/T Phase and volumetric behavior of coal liquid 

constituents, 10:36 (R;US) 
COAL MINING 
Environmental Impacts 

[Remarks by Charlotte E. Baldwin, Secretary, Kentucky 
Cabinet for Natural Resources and Environmental 
Protection], 10:74 (R;US) 

Historical Aspects 

Quarterly coal report, April-June 1984 (USA (often details, 

such as end use, by state, by month or year)), 10:75 (R;US) 
Operations Research 
Systematic improvement work: Development of means for 
systematic improvement work for underground coal mining, 
10:72 (R;DE;In German) 
Permit Applications 
[Remarks by Charlotte E. Baldwin, Secretary, Kentucky 
Cabinet for Natural Resources and Environmental 
Protection], 10:74 (R;US) 
Production 
Coal mining in the power industry of the Federal Republic of 
Germany in the year 1982, 10:77 (R;DE;In German) 


COAL PREPARATION 

ESCOE Engineering Program. Quarterly report, July 1, 1984- 
September 30, 1984, 10:6 (R;US) 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 5, June 1, 1984-August 31, 1984, 10:89 
(R;US) 

Refining solid coal to enhance combustion characteristics of 
coal-water slurry fuels (Maceral separation), 10:86 (RA;US) 

Agglomeration 

Improved oil agglomeration process for coal beneficiation 
(Szego mill; coal-water-oil), 10:85 (RA;US) 

Study of slurry using de-ashed coal, 10:84 (RA;US) 

Cost 


OXCE Fuel Company coal-water mixture demonstration 
project, 10:149 (RA;US) 
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Deashing 
Process heat from residual coal-water fuels, 10:78 (RA;US) 


Energy Consumption 
OXCE Fuel Company coal-water mixture demonstration 
project, 10:149 (RA;US) 
t 


Dispersant for Highly-loaded Coal Water Slurry, 10:116 
(RA;US) 

Equipment for hydraulic handling of coal (349 references), 
10:92 (R;GB) 

Flotation 

Laboratory and pilot plant studies of coal beneficiation for 
CWF, 10:82 (RA;US) 

Process heat from residual coal-water fuels, 10:78 (RA;US) 

Study of slurry using de-ashed coal, 10:84 (RA;US) 


Development of highly loaded CWM preparation system, 
10:144 (RA;US) 
Highly loaded coal water slurry preparation test at a pilot 
plant, 10:148 (RA;US) 
Machines 


Grinding 
Stability of coal slurries prepared by wet grinding in the Szego 
mill, 10:146 (RA;US) 
Heavy Media Separation 
Cleaning process for highly loaded coal water slurry, 10:83 
(RA;US) 
Mineral Wastes 
Process heat from residual coal-water fuels, 10:78 (RA;US) 
COAL PREPARATION PLANTS 
Mineral Wastes 
Experimental research on fluidized bed combustion of coal 
slurry and washing tailings, 10:135 (RA;US) 
COAL RESERVES 
Economic Analysis 
Effects of resource depletion on future coal prices, 10:766 
(R;US) 
Quality Factor 
Effects of resource depletion on future coal prices, 10:766 
(R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Previous to February 1980 this concept was indexed to GAS 
TURBINES. 
Combustion research related to utilization of coal as a gas 
turbine fuel, 10:161 (J;US) 
Research 
Coal-fueled gas turbine program, 10:516 (J;US) 
Turbine Blades 
Behavior of coal ash and alkali matter in a coal-fired gas 
turbine system, 10:517 (J;US) 
COAL-OIL MIXTURES 


See COAL 
FUEL OILS 
FUEL SLURRIES 


COASTAL WATERS 


Role of longshore pressure gradient in Pacific Northwest 
coastal dynamics, 10:1335 (J;US) 
COATED FUEL PARTICLES 
Defects 
Statistical approach to defective SiC fraction of coated fuel 
particles, 10:609 (R;JP;In Japanese) 
Post-Irradiation Examination 
Irradiation performance of coated particle fuel compact, (2). 
Irradiation experiments in JMTR capsule, 72F-6A, 72F-8A 
and 72F-9A, 10:569 (R;JP;In Japanese) 
Research Programs 
High-temperature materials program. Progress report No. 34, 
Part B, 10:636 (R;US) 
COATINGS 
See also ANTIREFLECTION COATINGS 
Research Programs 
Coating Processes Group (Electrochemical Processes Lab and 
Vacuum Processes Lab) Materials Fabrication Division. 
Progress report, November 1982-January 1983 (Coatings 
development for weapons, lasers, magnetic fusion, and other 
programs), 10:1653 (R;US) 


COBALT 
Activation Analysis 
Instrumental neutron activation analysis of roots and juice of 
carrot, 10:966 (RA;CS;In Czech) 
Catalytic Effects 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, April 1, 1984-June 
30, 1984, 10:38 (R;US) 
COBALT 59 TARGET 
Nitrogen 14 Reactions 
Study of the fusion cross sections of *O + 5’Fe and “*N + 
5®Co leading to the same ™Se compound nucleus, 10:1470 
(RA;BR) 
COBALT 60 
Distribution Functions 
Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(R;US) 


Performance of special wasteform lysimeters at a humid site, 
10:321 (R;US) 
COBALT BORIDES 
Catalytic Effects 
Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1983-August 31, 
1984, 10:351 (R;US) 
COBALT COMPLEXES 
Chemical Reaction Kinetics 
Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 10:1009 (RA;IL) 
Chemical Reactions 
Bis-(pentamethylcyclopentadienyl) ytterbium as an electron 
transfer reagent toward organic and organo-transition metal 
compounds, 10:989 (R;US) 
Radiolysis 
Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 10:1009 (RA;IL) 
COBALT HYDRIDES 
Electronic Structure 
Susceptibility and proton NMR measurements in TiCoH/sub 
x/, 10:932 (R;US) 
COBALT OXIDES 
Creep 


Mechanisms of elevated temperature rupture in single phase 
ceramics. Progress report, February 1, 1984-January 31, 
1985, 10:928 (R;US) 


Swelling 
Mechanisms of elevated temperature rupture in single phase 
ceramics. Progress report, February 1, 1984-January 31, 
1985, 10:928 (R;US) 
COED PROCESS 
Pilot Plants 
Char oil energy development. Monthly report No. 27, 
November 1973, 10:48 (R;US) 
Yields 
Char oil energy development. Monthly report No. 27, 
November 1973, 10:48 (R;US) 
COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 
See COGENERATION 
Air Pollution Abatement 
Reduction of pollutant emissions from cogeneration units, 
10:839 (R;DE;In German) 
Financial Incentives 
California energy flow in 1983 (1976 through 1983), 10:758 
(R;US) 
COILS (MAGNETIC) 
See MAGNET COILS 
COINCIDENCE METHODS 


Research 
Prospects in coincidence experiments, 10:1438 (RA;NL) 
COINCIDENCE SPECTROMETRY 
Research Programs 
Plans for coincidence research at the MIT-Bates accelerator, 
10:1090 (RA;NL) 





COKE 
Exports 


COKE 
Exports 
Quarterly coal report, April-June 1984 (USA (often details, 
such as end use, by state, by month or year)), 10:75 (R;US) 
Inventories 
Quarterly coal report, April-June 1984 (USA (often details, 
such as end use, by state, by month or year)), 10:75 (R;US) 
Production 
Quarterly coal report, April-June 1984 (USA (often details, 
such as end use, by state, by month or year)), 10:75 (R;US) 
COKE-OVEN GAS 
See COAL GAS 
COKING PLANTS 
Air Pollution 
Dust and soot nuisance in a metallurgical coking plant and its 
surroundings, 10:1160 (TJ;GB) 
Air Pollution Control 
Dust and soot nuisance in a metallurgical coking plant and its 
surroundings, 10:1160 (TJ;GB) 
COLLECTIVE MODEL 
Isospin effects in nuclear vibrations, 10:1514 (R;US) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLOID COAGULATION 
See FLOCCULATION 
COLOGNE SPIRITS 
See ETHANOL 
COLORADO 
Air Pollution 
Plume dispersion in a nocturnal drainage wind, 10:1144 (J;GB) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 


Efficiency 

Combustion of coal-water mixtures, 10:109 (RA;US) 

Combustion experiment of coal-water slurry in a tunnel 
furnace, 10:133 (RA;US) 

Research Programs 

NO/sub x/ and carbon emission control in coal-water slurry 

combustion, 10:107 (RA;US) 
Test Facilities 

Design and test firing of a 125 million Btu/h combined coal 

water mixture and oil burner, 10:123 (RA;US) 
COMBUSTION PRODUCTS 
Chemical Analysis 

Laboratory/bench scale testing and evaluation of A.P.T. Dry 
Plate Scrubber. Fifty-fifth monthly report, September 1- 
September 30, 1984, 10:522 (R;US) 

Space resolved coal-water mixture combustion and pollutant 
formation studies in a laboratory scale furnace, 10:106 
(RA;US) 

Environmental Effects 

Combustion-generated carbon particles in the Arctic 

atmosphere, 10:1159 (J;GB) 





Gas Chromatography 
Space resolved coal-water mixture combustion and pollutant 
formation studies in a laboratory scale furnace, 10:106 
(RA;US) 
Ton Selective Electrode Analysis 
Space resolved coal-water mixture combustion and pollutant 
formation studies in a laboratory scale furnace, 10:106 
(RA;US) 
On-Line Measurement Systems 
Space resolved coal-water mixture combustion and pollutant 
formation studies in a laboratory scale furnace, 10:106 
(RA;US) 
COMMERCIAL BUILDINGS 
Energy Efficiency 
Monitored energy performance of new and retrofitted 
buildings, 10:800 (R;US) 
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COMMERCIAL SECTOR 
Forecasting 
Sampling methodologies for the commercial sector. Final 
report, 10:773 (R;US) 
Fuel Consumption 
Natural Gas Monthly, August 1984, 10:215 (R;US) 


Sampling 
Sampling methodologies for the commercial sector. Final 
report, 10:773 (R;US) 


Sampling methodologies for the commercial sector. Final 
report, 10:773 (R;US) 
Co! 


Energy Conservation 

Buildings Energy conservation: a current awareness bulletin, 

10:787 (R;US) 
COMPACT TORUS 

Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 

Programs 


Theoretical investigations relevant to magnetic fusion research, 
10:1559 (R;US) 
COMPETITIVE PROTEIN BINDING 


COMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 


Papers of the fourth LBF-colloquium on January 31 and 
February 1, 1984 in Darmstadt, 10:910 (R;DE;In German) 
Ultrasonic characterization of advanced composite flywheels, 
10:719 (R;US) 
Meetings 
Papers of the fourth LBF-colloquium on January 31 and 
February 1, 1984 in Darmstadt, 10:910 (R;DE;In German) 
Microstructure 
Ultrasonic characterization of advanced composite flywheels, 
10:719 (R;US) 
Life 


Papers of the fourth LBF-colloquium on January 31 and 
February 1, 1984 in Darmstadt, 10:910 (R;DE;In German) 
Ultrasonic Testing 
Ultrasonic characterization of advanced composite flywheels, 
10:719 (R;US) 
COMPOUND-NUCLEUS REACTIONS 
Excitation Functions 
Multi-step processes in nuclear reactions, 10:1499 (RA;BR) 


Multi-step processes in nuclear reactions, 10:1499 (RA;BR) 
COMPUTER CODES 

Computer codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 

A Codes 

ORNL ALPHAMA MIS user’s manual, 10:1698 (R;US) 

Shielding study of a fusion machine. Elaboration of a global 
shielding calculation scheme for the Tokamak tore Supra 
(TRIPOLI, ANISN, and MERCURE 4 Codes), 10:1597 
(R;FR;In French) 

User’s manual for the computer-aided plant transient data 
compilation, 10:616 (R;DE;In German) 

Vectorization of nuclear codes for atmospheric transport and 
exposure calculation of radioactive materials (Mathew, 
Adpic and Gampul codes), 10:1164 (R;JP;In Japanese) 

C Codes 

Computer code COARA by Particle-In-Cell model for 
atmospheric diffusion of gaseous waste, 10:1165 (R;JP;In 
Japanese) 

D Codes 

Decision framework for technology choice: decision-tree 
generator (DETGEN) program user’s manual, 10:732 (R;US) 

User's manual for the computer-aided plant transient data 
compilation, 10:616 (R;DE;In German) 

E Codes 

Strong channel coupling method for cross-section calculations 

(ECIS code), 10:1436 (R;FR) 
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F Codes 
Computer codes for fuel rod behaviour under steady-state and 
accident conditions (RELA, PIN, AND FRAS codes), 
10:667 (RA;XA) 
G Codes 
Vectorization of nuclear codes for atmospheric transport and 
exposure calculation of radioactive materials (Mathew, 
Adpic and Gampul codes), 10:1164 (R;JP;In Japanese) 
I Codes 
IMPAC2-JR: a computer program to analyze impact response 
of shipping container, 10:1027 (R;JP;In Japanese) 


Library system for a one dimensional tokamak transport code: 

(LIBJT60), 1. Handling manual, 10:1640 (R;JP;in Japanese) 
M Codes 

Analysis of shielding benchmark problems using the Monte 
Carlo codes MORSE-CG, 10:592 (R;JP;In Japanese) 

Shielding study of a fusion machine. Elaboration of a global 
shielding calculation scheme for the Tokamak tore Supra 
(TRIPOLI, ANISN, and MERCURE 4 Codes), 10:1597 
(R;FR;In French) 

Vectorization of nuclear codes for atmospheric transport and 
exposure calculation of radioactive materials (Mathew, 
Adpic and Gampul codes), 10:1164 (R;JP;In Japanese) 

P Codes 

Computer codes for fuel rod behaviour under steady-state and 
accident conditions (RELA, PIN, AND FRAS codes), 
10:667 (RA;XA) 

Introduction to PREDICT, 10:1690 (R;US) 

PARDISEKO IV - a computer code for calculating the 
aerosol behavior in closed vessels, 10:692 (R;DE) 

PRIMUS: a computer code for the preparation of radionuclide 
ingrowth matrices from user-specified sources, 10:1168 
(R;US) 

Q Codes 

QKPLT Users Guide. Version 2.0, 10:1696 (R;US) 

User’s manual for the computer-aided plant transient data 
compilation, 10:616 (R;DE;In German) 

R Codes 

Computer codes for fuel rod behaviour under steady-state and 
accident conditions (RELA, PIN, AND FRAS codes), 
10:667 (RA;XA) 

S Codes 

Case studies on the feasibility of the transient analysis system 
STAR in German nuclear power plants, 10:615 (R;DE;In 
German) 

Development of vault model ‘VERMIN’ for post closure 
behaviour of repositories for non-heat generating radioactive 
wastes (Vermin and syrac codes), 10:294 (R;GB) 

Global inelastic structural analysis of the MARS tandem 
mirror blanket tubes including radiation effects (STAIRE 
code), 10:1669 (BA;NL) 

SHOCK-JR: a computer program to analyze impact response 
of shipping container, 10:1028 (R;JP;In Japanese) 

Stand and tree evaluation and modeling system. Final report, 
10:382 (R;US) 

STEALTH - a Lagrange explicit finite-difference code for 
solid, structural, and thermohydraulic analysis. Volume 8A: 
STEALTH/WHAMSE .- a 2-D fluid-structure interaction 
code. Computer code manual, 10:651 (R;US) 

Studsvik-data editing code STRIP, 10:691 (R;JP;In Japanese) 

SUMIT: a computer code to interpolate and sum single release 
atmospheric model results onto a master grid, 10:1169 
(R;US) 

Users manual for SPLPACK-1: a program package for plotting 
and editing of experimental and analytical data of various 
transient systems, 10:1695 (R;JP;In Japanese) 

Verification of SAFER code for rotor lifetime prediction. 
Final report, 10:512 (R;US) 

T Codes 

Description of THALES-CV1: a computer code for evaluating 
containment temperature and pressure during core meltdown 
accident, 10:678 (R;JP;In Japanese) 

Shielding study of a fusion machine. Elaboration of a global 
shielding calculation scheme for the Tokamak tore Supra 
(TRIPOLI, ANISN, and MERCURE 4 Codes), 10:1597 
(R;FR;In French) 


CONCRETES 
Cutting Tools 


Toxic gas accident analysis code user’s manual (TOXRISK), 

10:704 (R;US) 
V Codes 

Development of vault model 'VERMIN’ for post closure 
behaviour of repositories for non-heat radioactive 
wastes (Vermin and syrac codes), 10:294 (R;GB) 

Versatile computer programme for data capture in multi- 
element analysis by a sequential X-ray spectrometer 
(VERSRAY programme (versatile X-ray spectrometer 
programme) for multi-element analysis), 10:974 (R;ZA) 

Codes 


WARA - a FORTRAN program for calculation of the 
radiation exposure based on emission and immission values 
for running waters, 10:1207 (R;DE;In German) 

COMPUTER NETWORKS 
Design 

Design of a computer complex including vector processors, 

10:1694 (R;JP;In Japanese) 
Performance 

Identification of emerging 

CAE tools, 10:1032 (R;US) 
Research Programs 

Design of a computer complex including vector processors, 

10:1694 (R;JP;In Japanese) 


LINCS Authentication Domain Interface (ADI) Logon 
protocol. (Preliminary specification and implementation 
puide), 10:1701 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
Identification of emerging 
CAE tools, 10:1032 (R;US) 
CAT Scanning 
High resolution computed tomography for solid modeling and 
computer aided design, 10:1014 (R;US) 
COMPUTERIZED CONTROL SYSTEMS 
Design 
Computer applications for reactor control and diagnosis, 10:621 
(J;US) 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 
Fabrication 
Phase II fabrication and construction of the Sky Harbor 
Airport, Solar Photovoltaic Concentrator Project. 
from March 11, 1980-June 30, 1982, 10:383 (R;US) 
Fresnel Lens 
Phase II fabrication and construction of the Sky Harbor 
i Solar Photovoltaic Concentrator Project. Progress 
from March 11, 1980-June 30, 1982, 10:383 (R;US) 
CONCRETE-PLASTIC COMPOSITES 
Fabrication 
Appropriate technology small grants program. Conservation: 
building products and materials. Final report, 10:836 (R;US) 
Testing 
Appropriate technology small grants program. Conservation: 
building products and materials. Final report, 10:836 (R;US) 
CONCRETES 
See also REINFORCED CONCRETE 
Compression Strength 
Thermal stress-dependent dilation of concrete, 10:645 (R;US) 


needs and high payoff 


needs and high payoff 


Creep 
New rheological model for concrete structural analysis, 10:594 
(R;US) 
Numerically and experimentally analysis of creep, 10:948 
(R;BR;In Portuguese) 
Catting Tools 
Development of a water-jet concrete-cutting 
1. Water-jet systems. Final report, 10:1023 (R;US) 


system. Volume 


Development of a water-jet concrete-cutting system. Volume 
2. Abrasive water-jet systems. Final report, 10:1024 (R;US) 





Deformation 
New rheological model for concrete structural analysis, 10:594 
(R;US) 


General engineering i for 6000 tpd SRC-I 
Demonstration Plant, 10:22 pees 
Stress Relaxation 
Numerically and experimentally analysis of creep, 10:948 
(R;BR;In Portuguese) 

CONDENSATION (VAPOR) 

See VAPOR CONDENSATION 
CONDENSED AROMATICS 

See also NAPHTHALENE 

PHENANTHRENE 


PYRENE 
NMR 


Spectra 
Singlet- triplet omnes in doubly charged benzenoid 


Selection and development of air-injected frit slurry blasting 
for decontamination of DWPF canisters, 10:292 (R;US) 
Materials Testing 
Overview of low temperature sensitization, 10:915 (R;US) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONT. 


CONTAINMENT SYSTEMS 


PARDISEKO IV - a computer code for calculating the 
aerosol behavior in closed vessels, 10:692 (R;DE) 
Leak Testing 
The issue of CILRT duration, 10:603 (J;US) 
CONTAINMENT BUILDINGS 
Fracture Properties 
State of experience in the application of the steel grade 15 
MoNi 6 3 for containments and components of nuclear 
power-stations, 10:599 (RA;DE;In German) 
Thermal Stresses 
Thermal stress-dependent dilation of concrete (LMFBR), 
10:645 a 


Reactor Safety icatewes 
.  Full-scale Mark II containment response test program. Test 
facility modifications, 10:684 (R;JP;In Japanese) 
CONTAINMENT SYSTEMS 
Meltdown 
Description of THALES-CV1: a computer code for evaluating 
containment temperature and pressure during core meltdown 
accident, 10:678 (R;JP;In Japanese) 
CONTINENTAL SHELF 
Water Pollution 
Use of an ion exchange technique to measure copper 
complexing capacity on the continental shelf of the 
Southeastern United States and in the Sargasso Sea, 10:1200 
G;NL) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROD DRIVES 
Computerized Control Systems 
Design of an automatic control rod drive system for transient 
power testing at EBR-II, 10:622 (J;US) 
CONTROL ROOMS 
Display Devices 
Integration of the safety parameter display system in control 
room design, 10:625 (J;US) 
Human Factors 
Integration of the safety parameter display system in control 
room design, 10:625 (J;US) 
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CONTROL SYSTEMS 
For automated processes including feedback. 


See also COMPUTERIZED CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


Feedback 
Chaotic dynamics in feedback control systems. Final report, 
October 1, 1980-December 31, 1982, 10:1022 (R;US) 
Instability 
Chaotic dynamics in feedback control systems. Final report, 
October 1, 1980-December 31, 1982, 10:1022 (R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
Convection heat transfer in the critical region of fluid mixtures. 
Progress report, January-September 1984, 10:1046 (R;US) 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
CONVEX MANIFOLDS 
Nonlinear Programming 
Generalized convex functions: properties, optimality and 
duality, 10:1555 (R;US) 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLANTS 
See also specific coolant materials. 
Thermal Analysis 
Boildown modelling by a 1-D combined thermal analysis of 
coolant and fuel rod, 10:590 (RA;XA) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
Radiant Heat Transfer 
Thermal performance of radiative cooling panels, 10:1056 
(J;GB) 
COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
Evaporative Cooling 
Influence of recondensation on the combined heat and mass 
transfer in evaporative cooling, 10:514 (R;DE;In German) 
Performance 
Influence of recondensation on the combined heat and mass 
transfer in evaporative cooling, 10:514 (R;DE;In German) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPEPODS 
Sensitivity 
Effects of temperature and nutritional state on the acute 
toxicity of acridine to the calanoid copepod, Diaptomus 
clavipes Schacht, 10:1315 (J;US) 
COPPER 
Irradiation 
OWR/RTNS-II low exposure spectral effects experiment, 
10:889 (R;US) 
Physical Radiation Effects 
Re-examination of the threshold energy surface in copper, 
10:927 (BA;JP) 
Vacancy and interstitial loops in irradiated copper (Neutron 
and ion irradiation), 10:926 (BA;JP) 
COPPER COMPLEXES 
Chemical Reaction Kinetics 
Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 10:1009 (RA;IL) 
Concentration 





Use of an ion exchange technique to measure copper 
complexing capacity on the continental shelf of the 
Southeastern United States and in the Sargasso Sea, 10:1200 
G;NL) 


Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 10:1009 (RA;IL) 
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CORE FLOODING SYSTEMS 
Flow Models 

Investigation of reflood models by coupling REFLA- 1D and 

multi-loop system model, 10:559 (R;JP) 
Loss of Coolant 

Effect of upper plenum water accumuration on reflooding 
phenomena under forced-feed flooding in SCTF Core-I tests, 
10:686 (R;JP) 

Effects of core inlet water subcooling on reflooding 
phenomena. SCTF Core-I forced feed flooding tests, 10:689 
(R;JP) 

Evaluation report on CCTF Core-I reflood tests Cl-18 (Run 
37) and Cl-8 (Run 17). Investigation of the effect of water 
remaining in the loop seal section on reflood behavior, 
10:687 (R;JP) 

Evaluation report on CCTF CORE-I REFLOOD TEST Cl-4 
(Run 13) and Cl-15 (Run 24). Investigation of the refill 
simulation and the nitrogen injection effects, 10:688 (R;JP) 

Evaluation report on CCTF CORE-I REFLOOD TEST Cl-1, 
(Run 010). Investigation of the loop flow resistance effect, 
10:690 (R;JP) 

Reactor Safety Experiments 

Effect of upper plenum water accumuration on reflooding 
phenomena under forced-feed flooding in SCTF Core-I tests, 
10:686 (R;JP) 

Evaluation report on CCTF Core-I reflood tests Cl-18 (Run 
37) and Cl-8 (Run 17). Investigation of the effect of water 
remaining in the loop seal section on reflood behavior, 
10:687 (R;JP) 

Evaluation report on CCTF CORE-I REFLOOD TEST Cl-4 
(Run 13) and Cl-15 (Run 24). Investigation of the refill 
simulation and the nitrogen injection effects, 10:688 (R;JP) 


Effects of core inlet water subcooling on reflooding 
phenomena. SCTF Core-I forced feed flooding tests, 10:689 
(R;JP) 

CORES (REACTOR) 
See REACTOR CORES 
CORN STOVER 
See AGRICULTURAL WASTES 
CORROSION PRODUCTS 
Thermal Cycling 
Transformation of copper species during sampling from PWR 
systems. Final report, 10:544 (R;US) 
CORROSION RESISTANT ALLOYS 
See also STAINLESS STEELS 
Testing 

Laboratory stress corrosion cracking studies in polythionic 

acid, 10:51 (R;US) 
CORTICOSTERONE 
Biological Radiation Effects 

Pituitary-adrenal axis activity in rats after whole-body 
irradiation. Comparison with plasma cortisol evolution in 
four cases of human protacted whole-body irradiation, 
10:1277 (RA;FR;In French) 

CORTISOL 
See HYDROCORTISONE 
COSMIC RAY DETECTION 
Dielectric Track Detectors 

Calibration measurments in CR-39, 10:1104 (RA;DE;In 

German) 


COSMOS 
See UNIVERSE 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 


Use of the doorway expansion method for coupled-channels 
problems, 10:1451 (RA;BR) 
COURT BUILDINGS 
See PUBLIC BUILDINGS 


COVERINGS 
Moisture 
Predicting long-term moisture contents of earthen covers at 
uranium mill tailings sites, 10:327 (R;US) 
CPB 
Inhibition 
Estriol and estrone interaction with the estrogen receptor: 
estriol and estrone-induced inhibition of the cooperative 
py of [*H]estradiol to the estrogen receptor, 10:1221 


CRABS 
Molting 
Ca* -dependent proteolytic activity in crab claw muscle: 
effects of inhibitors and specificity for myofibrillar proteins, 
10:1219 (J;US) 
Ecdysteriod titers during the molt cycle of the blue crab 
resemble those of other crustacea, 10:1220 (J;US) 
Tissue Extracts 
Ecdysteriod titers during the molt cycle of the blue crab 
resemble those of other crustacea, 10:1220 (J;US) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Containment 
Fracture mechanics analysis of massive hydraulic fracturing 
containment, 10:221 (R;US) 
CREEP 
Fracture Mechanics 
Mechanisms of damage accumulation in time-dependent cyclic 
deformation. Progress report, January 1, 1984-December 31, 
1984, 10:1058 (RUS) 
CROSS SECTIONS 
Measuring Methods 
Experimental set-up for direct measurements of heavy ion 
reaction cross sections, 10:1440 (R;FR) 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CRUDE OIL 
See PETROLEUM 
CRYOCABLES 
See CRYOGENIC CABLES 
CRYOGENIC CABLES 
Data Acquisition Systems 
Automated data acquisition for large cryogenic systems, 10:528 
(BA;US) 
Helium Dilution 
Automated data a for large cryogenic systems, 10:528 
(BA;US) 
Power Transmission 
Automated data acquisition for large cryogenic systems, 10:528 
(BA;US) 
CRYOGENICS 
Heat Exchangers 
Analysis of compact heat exchanger performance, 10:1030 
(R;US) 
CRYOPUMPS 
Adsorbents 
Development of charcoal sorbents for helium cryopumping, 
10:1062 (R;US) 
Fabrication 
Experimental Version of a cryopanel for pumping-out in ectors 
of thermonuclear devices, 10:1625 (RA;SU;In Russian) 
CRYSTALLOGRAPHY 
Electron Diffraction 
AEM with a convergent beam, 10:973 (R;US) 
CRYSTALS 
See also IONIC CRYSTALS 


Quantum theory of radiation interaction with the crystals 

containing radiation damages, 10:1538 (RA;SU;In Russian) 
CULTURE MEDIA 
Comparative Evaluations 

Chinese hamster ovary cells cultured in low concentrations of 
fetal bovine serum: cloning efficiency, growth in suspension, 
and selection of drug-resistant mutant phenotypes, 10:1229 
G;US) 





CULTURES (CELLS) 
Thermodynamic 


CULTURES (CELLS) 
See CELL CULTURES 
CURIUM FLUORIDES 


Thermodynamic Properties 
Data base for nuclear waste disposal for temperatures up to 
300°C , 10:315 (J;GB) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CUTTING TOOLS 
Jets 
Development of a water-jet concrete-cutting system. Volume 
1. Water-jet systems. Final report, 10:1023 (R;US) 
Development of a water-jet concrete-cutting system. Volume 
2. Abrasive water-jet systems. Final report, 10:1024 (R;US) 
Water 
Development of a water-jet concrete-cutting system. Volume 
1. Water-jet systems. Final report, 10:1023 (R;US) 
Development of a water-jet concrete-cutting system. Volume 
2. Abrasive water-jet systems. Final report, 10:1024 (R;US) 
CYCLIC ESTERS 
See LACTONES 
CYCLOALKANES 
See also CYCLOHEXANE 
DECALIN 


Cation promotion effects in zeolite-supported F-T catalysts. 
Fourth quarterly report, June 1984-August 1984 
(Cyclopropane), 10:352 (R;US) 


Effect of methylation on the properties of 1,4,8,11 
tetraazacyclotetradecane nickel(I) in aqueous solutions, 
10:1011 (RA;IL) 

HEXANE 


Solvent Properties 
Phase behavior of coal fluids: data for correlation 
development, August 1, 1984 to October 31, 1984, 10:37 
(R;US) 
CLO) 


Radiosensitivity Effects 
Effect of cycloheximide on repair in a temperature conditional 
radiation-sensitive mutant of Saccharomyces cerevisiae, 
10:1298 (J;US) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 


See MEA 


DAPHNIA 
Sensitivity 
Acute toxicity of water soluble fractions derived from a coal 
liquid (SCR-II) to three aquatic organisms, 10:1314 (J;NL) 
DARK REPAIR 
See BIOLOGICAL REPAIR 
DATA 


Quality of scientific and engineering data, 10:1015 (R;US) 
Quality Control 
Quality of scientific and engineering data, 10:1015 (R;US) 
DATA ACQUISITION 
Bilateral Agreements 
GIDEP Representative interaction, 10:1689 (R;US) 
DATA ACQUISITION SYSTEMS 
Microprocessors 


Microprogrammable sequencers modular system contribution 
to data acquisition and filtering in particle physics, 10:1101 
(R;FR;In French) 

Microprogrammable processors contribution to acquisition 
system and to control-on-line of the NA10 experiment, 
10:1102 (R;FR;In French) 

Plotters 

Software for the spectrum plotter for the JAERI tandem data 

analyzing system, 10:1091 (R;JP;In Japanese) 
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DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
Manipulation of unit facts. 
See also SPECTRA UNFOLDING 
Interactive Display Devices 
QKPLT Users Guide. Version 2.0, 10:1696 (R;US) 
DC TO AC INVERTERS 
See INVERTERS 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DEC COMPUTERS 
Computers manufactured by Digital Equipment Corporation. 
Equipment Interfaces 
Data communication software interface design for 
MACS/MCZ microprocessor with PDP-11/60 mini- 
computer, 10:1693 (R;TW;In English and Chinese) 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN 
Solvent Properties 
Phase behavior of coal fluids: data for correlation 
development, August 1, 1984 to October 31, 1984, 10:37 
(R;US) 
DECHANNELING 
See CHANNELING 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECISION TREE ANALYSIS 
Computer Codes 
Decision framework for technology choice: decision-tree 
generator (DETGEN) program user's manual, 10:732 (R;US) 
DECONTAMINATION 
Comparative Evaluations 
Selection and development of air-injected frit slurry blasting 
for decontamination of DWPF canisters, 10:292 (R;US) 
Low-Level Radioactive Wastes 
Disposal of radioactive decontamination solution wastes. Final 
report, 10:293 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 


Theory 

Effects of memory in transport theories of deeply inelastic 

processes, 10:1498 (RA;BR) 
DEEP INELASTIC SCATTERING 
Parametric Analysis 

Global fit to deep inelastic processes with QCD to second 

order, 10:1493 (R;FR) 
Quantum Chromodynamics 

Global fit to deep inelastic processes with QCD to second 
order, 10:1493 (R;FR) 

Small x behaviour of deep inelastic scattering structure 
functions within and beyond perturbative QCD, 10:1513 
(R;FR) 

Structure Functions 

Small x behaviour of deep inelastic scattering structure 
functions within and beyond perturbative QCD, 10:1513 
(R;FR) 


Anharmonicities of coupled B and y vibrations discussed in a 
simple model, 10:1510 (R;FR) 
DELAYED NEUTRON ANALYSIS 
Sensitivity 
Detectability limits and precision for shufflers, 10:331 (R;US) 
DEMONSTRATION PLANTS 
Fluidized-Bed Combustors 
Special features of feed and deashing of the fluidised bed 
combustion plant, 10:501 (RA;DE;In German) 
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DENMARK 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
ILASMA) 


DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEOXYURIDINE 
Biochemical Reaction Kinetics 
Sister-chromatid exchanges and gene mutations are induced by 
the replication of 5-bromo- and 5-chloro-deoxyuridine 
substituted DNA, 10:1233 (J;NL) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESALINATION PLANTS 
Market 
Projected world market for seawater desalination equipment, 
10:975 (R;US) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 
Modifications 
Engineering Change Notice: 6000 tpd SRC-I Demonstration 
Plant. Design Baseline (revised), 10:13 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Natural Draft Cooling Towers 
Construction and function of the flue-gas desulphurisation 
system integrated in the cooling tower with flue-gas outlet 
and cooling water recooling, 10:521 (RA;DE;In German) 


Monitoring the fixed FGD sludge landfill, Conesville, Ohio. 
Final report, 10:524 (R;US) 
DETECTION (RADIATION) 
See RADIATION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUTERIDES 
See also HYDROGEN DEUTERIDE 


Auger analysis of scandium, scandium oxide, and scandium 
dideuteride, 10:930 (R;US) 
DEUTERIUM 
Ton-Molecule Collisions 
Charge exchange collision study between C*, N* or O* ions 
and D: or He in the keV range 14-80; post-collisional X 
emission cross section measurement, 10:1366 (R;FR;In 
French) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM TARGET 
Electron Reactions 
(p,2p) and (e,e’p) on 7H and *He, 10:1442 (RA;NL) 
Gas Analysis 


Preparation of deuterium target and determination of 
deuterium in the target, 10:1371 (R;JP;In Japanese) 
Pion Plus Reactions 
Measurement of the vector analyzing power of the elastic 
pion-deuteron scattering in the range of presumed dibaryon 
resonances, 10:1444 (R;DE;In German) 
Proton Reactions 
(p,2p) and (e,e’p) on 7H and *He, 10:1442 (RA;NL) 
Measurement of the Wolfenstein parameters for proton-proton 
and proton-neutron scattering at 500 MeV, 10:1445 (R;US) 


Preparation 
Preparation of deuterium target and determination of 
deuterium in the target, 10:1371 (R;JP;In Japanese) 
DEUTERON REACTIONS 
Pickup Reactions 
Background problem in the study of deep-lying hole states, 
10:1479 (RA;NL) 


Stripping 
12C(d,n)"*N reaction between E sub(d) = 7.0 and 13.0 MeV, 
10:1452 (RA;BR) 
Study of spin-dependent effects in the ™*Sn(D vector,P)"!7Sn 
reaction, 10:1481 (BA;NL) 
Three-Body Problem 
Deuteron-induced reactions on '*O, 10:1450 (RA;BR) 
DEUTERON-DEUTERON INTERACTIONS 


ee form rmsapstirgh sgremee in relativistic 
leon and six quark components, 10:1402 














DEXTRONIC ACID 
See GLUCONIC ACID 
DIAMONDS 
Electron Channeling 
Channeling-radiation measurements at Lawrence Livermore 
National Laboratory, 10:1520 (R;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
1,4-DIAZINES 
See PYRAZINES 
DICTIONARIES 
Computer Codes 
Introduction to PREDICT, 10:1690 (R;US) 
On-Line Systems 
Introduction to PREDICT, 10:1690 (R;US) 
DIELECTRIC TRACK DETECTORS 
Calibration 


Calibration measurments in CR-39, 10:1104 (RA;DE;In 
German) 
DIESEL ENGINES 
Exhaust Gases 
GC/MS and MS/MS studies of diesel exhaust mutagenicity 
and emissions from chemically defined fuels, 10:1307 (J;US) 
Fuel Substitution 
Coal-fueled diesel engines, 10:868 (RA;US) 
Service Life 
Wear and service life as factors limiting the utilization of small 
diesel engines as heat pump drive, 10:806 (R;DE;In German) 
Wear 
Wear and service life as factors limiting the utilization of small 
diesel engines as heat pump drive, 10:806 (R;DE;In German) 
DIESEL FUELS 
Chemical Analysis 
GC/MS and MS/MS studies of diesel exhaust mutagenicity 
and emissions from chemically defined fuels, 10:1307 (J;US) 
Prices 
Energy data report: prices and margins of No. 2 distillate fuel 
oil. Monthly report, December 1981, 10:188 (R;US) 
Energy data report: prices and margins of No. 2 distillate fuel 
oil. Monthly report, January 1982, 10:189 (R;US) 
Energy data report: prices and margins of No. 2 distillate fuel 
oil. Monthly report, October 1982, 10:190 (R;US) 
Energy data report: prices and ins of No. 2 distillate fuel 
oil. Monthly report, November 1982, 10:191 (R;US) 
Monthly petroleum product price report, November 1981, 
10:193 (R;US) 
Monthly petroleum product price report, December 1981, 
10:194 (R;US) 


Petroleum Marketing Monthly, August 1984, 10:203 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFRACTION 
Gauss Function 
Resolution in diffraction. An outline of the method of 
conjugate diameters. Lecture notes for Summer School on 
Synchrotron Radiation, Vienna 1980, 10:1699 (R;DK) 





Resolution 

Resolution in diffraction. An outline of the method of 
conjugate diameters. Lecture notes for Summer School on 
Synchrotron Radiation, Vienna 1980, 10:1699 (R;DK) 

DIFFUSE SOLAR RADIATION 
Daily Variations 

Estimation of daily and monthly direct, diffuse and global solar 
radiation from sunshine duration measurements, 10:378 
G;GB) 

Spatial and temporal distribution of diffuse and direct solar 
radiation in the Federal Republic of Germany, 10:376 
(R;DE;In German) 

Monthly Variations 

Estimation of daily and monthly direct, diffuse and global solar 
radiation from sunshine duration measurements, 10:378 
G;GB) 

Regression Analysis 

Estimation of daily and monthly direct, diffuse and global solar 
radiation from sunshine duration measurements, 10:378 
(J;GB) 


Radioimmunoassay 
Study on the correlation between serum digoxin levels and its 
therapeutic efficacy and toxicity and pharmacokinetics of 
digoxin in Thai patients using radionuclide procedures. Final 
report for the period 1 September 1982-31 October 1983, 


The structure sensitivity of platinum catalysts for reforming 
reactions as revealed by single crystal studies, 10:182 (J;US) 
DIOXIN 
Ecological Concentration 
Environmental fate of combustion-generated polychlorinated 
dioxins and furans, 10:1197 (J;US) 
Environmental Transport 
Environmental fate of combustion-generated polychlorinated 
dioxins and furans, 10:1197 (J;US) 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIPTERA 


Acute toxicity of water solubie fractions derived from a coal 

liquid (SCR-II) to three aquatic organisms, 10:1314 (J;NL) 
DIRECT GAIN SYSTEMS 
Prior to September 1980 HEAT GAIN was used to index this 
concept. 
Latent Heat Storage 
Analysis of passive solar thermal energy storage, 10:443 (R;US) 
DIRECT SOLAR RADIATION 
Daily Variations 

Estimation of daily and monthly direct, diffuse and global solar 
radiation from sunshine duration measurements, 10:378 
(J;GB) 

Spatial and temporal distribution of diffuse and direct solar 
radiation in the Federal Republic of Germany, 10:376 
(R;DE;In German) 

Monthly Variations 

Estimation of daily and monthly direct, diffuse and global solar 
radiation from sunshine duration measurements, 10:378 
(;GB) 


Analysis 
Estimation of daily and monthly direct, diffuse and global solar 
radiation from sunshine duration measurements, 10:378 
G;GB) 


(ELECTRIC) 
See ELECTRIC DISCHARGES 
DISLOCATIONS 
Mathematical Models 
Mathematical simulation of radiation defects in crystals 
taining dislocations, 10:1539 (RA;SU;In Russian) 
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DISPERSED STORAGE AND GENERATION 
Operational and design considerations for electric distribution 
systems with dispersed storage and generation (DSG), 10:493 
(R;US) 
Power quality and protection of electric distribution systems 
with small, dispersed generation devices, 10:527 (R;US) 
Equipment Protection Devices 
Protection and safety requirements for electric distribution 
systems with dispersed storage and generation (DSG) 
devices, 10:494 (R;US) 
DISPLAY DEVICES 
See also INTERACTIVE DISPLAY DEVICES 
Human Factors 
DASS: a decision aid integrating the safety parameter display 
system and emergency functional recovery procedures. Final 
report, 10:618 (R;US) 
DISPROPORTIONATION 


See OXIDATION 
REDUCTION 


DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTRICT COOLING 
District heating and cooling systems and community 
development: some preliminary observations, 10:843 (R;US) 
DISTRICT HEATING 
District heating and cooling systems and community 
development: some preliminary observations, 10:843 (R;US) 
DIVERTORS 
Design 
Magnetic divertor design for the compact reversed-field pinch 
reactor, 10:1648 (R;US) 
DNA 


Physico-chemical methods for the study of polycyclic aromatic 
hydrocarbon carcinogen-DNA interactions. Progress report, 
October 1, 1981-September 30, 1984, 10:1305 (R;US) 

Biological Repair 

Modification of the activity of DNA replication and repair in 
gamma-neutron irradiated mice. Preliminary results, 10:1290 
(RA;FR;In French) 


Excision and replication of extrachromosomal DNA of pea 
(Pisum sativum), 10:1232 (J;US) 
Analysis 


Electron microscopic comparison of the sequences of single- 
stranded genomes of mammalian parvoviruses by 
heteroduplex mapping, 10:1252 (J;GB) 

Genetic Mapping 
Electron microscopic comparison of the sequences of single- 
stranded genomes of mammalian parvoviruses by 
heteroduplex mapping, 10:1252 (J;GB) 

Hybridization 

Electron microscopic comparison of the sequences of single- 
stranded genomes of mammalian parvoviruses by 
heteroduplex mapping, 10:1252 (J;GB) 
DNA REPLICATION 

Biological Radiation Effects 

Modification of the activity of DNA replication and repair in 
gamma-neutron irradiated mice. Preliminary results, 10:1290 
(RA;FR;In French) 

DOCUMENT TYPES 


See also BIBLIOGRAPHIES 
DICTIONARIES 


Standards 
Architectural relationships between SGML and ODA/ODIF, 
10:1703 (R;US) 
DOLOMITE 
Recovery 
Enhanced recovery of oil from subsurface reservoirs with 
carbon dioxide. Final report, 10:177 (R;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
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DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSE-RESPONSE RELATIONSHIPS 
Mathematical Models 
Modification of the Theory of Dual Radiation Action for 
attenuated fields. I. Basic formalism, 10:1295 (J;US) 
Modification of the Theory of Dual Radiation Action for 
attenuated fields. II. Application to the analysis of soft X-ray 
results, 10:1296 (J;US) 
Temporal analysis of a dose-response relationship: leukemia 
mortality in atomic bomb survivors, 10:1299 (J;US) 
Time Dependence 
Temporal analysis of a dose-response relationship: leukemia 
mortality in atomic bomb survivors, 10:1299 (J;US) 
DOUBLE ENVELOPE BUILDINGS 
Dehumidification 
Dehumidification/cooling walls, Charleston, SC, 10:793 (R;US) 
Passive Solar Cooling Systems 
Dehumidification/cooling walls, Charleston, SC, 10:793 (R;US) 
DOUBLE GLAZING 
Heat Losses 
Improvements in glazings: SERI materials research in progress, 
10:813 (R;US) 
Light Transmission 
Improvements in glazings: SERI materials research in progress, 
10:813 (R;US) 
DOUBLE SHELL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Cryogenics 
The Doublet III neutral beam injector cryosystem, 10:1665 
(BA;US) ae 
Neutral Atom Beam Injection 
The Doublet III neutral beam injector cryosystem, 10:1665 
(BA;US) 
Plasma Diagnostics 
CO, laser interferometer array for Big Dee, 10:1564 (R;US) 
Plasma Heating 
The Doublet III neutral beam injector cryosystem, 10:1665 
(BA;US) 
Pressure Vessels 
Design and analysis of the Big Dee vacuum vessel, 10:1677 
(BA;NL) 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DRIFT PUMPING 
Antennas 
Design of the drift pumping system for MFTF-a+T, 10:1598 
(R;US) 
DROSOPHILA 
Genetic Radiation Effects 
Control mechanisms of mutability: Studies on the (radiation- 
resistant) mutant rar-2 of Drosophila melanogaster, 10:1262 
(R;DE;In German) 
DRUGS 
See also RADIOPHARMACEUTICALS 


Investigations on the uptake of '*C-labelled chlorhexidine 
diglutonate through dental enamel. Autoradiographical and 
other evidence on extracted teeth, 10:1234 (R;DE;In 
German) 

Tracer Techniques 

Investigations on the uptake of *C-labelled chlorhexidine 
diglutonate through dental enamel. Autoradiographical and 
other evidence on extracted teeth, 10:1234 (R;DE;In 
German) 

Uptake 

Investigations on the uptake of ‘C-labelled chlorhexidine 
diglutonate through dental enamel. Autoradiographical and 
other evidence on extracted teeth, 10:1234 (R;DE;In 
German) 


DRY SCRUBBERS 
Laboratory/bench scale testing and evaluation of A.P.T. Dry 
Plate Scrubber. Fifty-fifth monthly report, September 1- 
September 30, 1984, 10:522 (R;US) 
DRY STORAGE 
Spent fuel storage and disposal assistance to non-nuclear 
weapon states, 10:241 (RA;US) 
Demonstration Programs 
Demonstrations of spent fuel storage technology, 10:244 
(RA;US) 
Research 


Programs 
Dry cask storage: a Vepco/DOE/EPRI cooperative 
demonstration program, 10:245 (RA;US) 
Safety 
Demonstrations of spent fuel storage technology, 10:244 
(RA;US) 
Spent Fuel Casks 
Concept for an all-purpose transport, storage, and disposal cask 
for spent nuclear fuel management, 10:1021 (RA;US) 
Technology Assessment 
Spent fuel dry storage experience and future needs, 10:240 
(RA;US) 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
D-T REACTORS 
Breeding Blankets 
Neutronic study of fusion reactor blanket, 10:1596 (R;FR;In 
French) 
Tritium Recovery 
Neutronic study of fusion reactor blanket, 10:1596 (R;FR;In 
French) 
DUBNA PULSED REACTOR 
See IBR-2 REACTOR 
DUCTS 
Turbulent Flow 
Theoretical investigation of particle-charged laminar and 
turbulent flows, 10:1054 (R;DE;In German) 
DUODENUM 
See SMALL INTESTINE 
DYMAC SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYSPROSIUM 148 
Mass Defect 
Mass measurements of neutron-deficient rare-earth isotopes, 
10:1476 (RA;DE) 


EARTH ATMOSPHERE 


See also IONOSPHERE 
MAGNETOSPHERE 
TROPOSPHERE 


Radionuclide Migration 

Computer code COARA by Particle-In-Cell model for 
atmospheric diffusion of gaseous waste, 10:1165 (R;JP;In 
Japanese) 

SUMIT: a computer code to interpolate and sum single release 
atmospheric model results onto a master grid, 10:1169 
(R;US) 

TRAN-STAT: statistics for environmental studies, 10:1170 
(R;US) 

Vectorization of nuclear codes for atmospheric transport and 
exposure calculation of radioactive materials (Mathew, 
Adpic and Gampul codes), 10:1164 (R;JP;In Japanese) 

EARTH PLANET 
See also NORTHERN HEMISPHERE 
Radiation Belts 

Earth's radiation belts. Environmental research papers, 10:1345 

(R;US) 





EARTHQUAKES 
Seismic Detection 


EARTHQUAKES 
Seismic 


Detection 
Correlation of the solid earth tide with volcanic earthquakes at 
Pavlof Volcano, Alaska, 10:1330 (J;GB) 
Seismic P Waves 
P-velocity models and earthquake locations in Livermore 
Valley region, California, 10:1329 (J;US) 
EBFA 
See ELECTRON BEAM FUSION ACCELERATOR 
EBIC 
See SCANNING ELECTRON MICROSCOPY 
EBR-2 REACTOR 
Control Rod Drives 
Design of an automatic control rod drive system for transient 
power testing at EBR-II, 10:622 (J;US) 


EBR-II reactor transient qualification tests, 10:631 (J;US) 
Reactor Operation 
Eighteen years of operation with a sodium-cooled reactor: 
EBR II, 10:714 (;US) 
Testing 
EBR-II reactor transient qualification tests, 10:631 (J;US) 
See also CORE FLOODING SYSTEMS 
Water Hammer 
Investigation of cold leg water hammer in a PWR due to the 
admission of Emergency Core Cooling (ECC) during a small 
break LOCA, 10:707 (R;US) 
ECONOMIC DEVELOPMENT 
Mathematical Models 
Optimal growth policies for resource-dependent open 
economies, 10:734 (R;DE) 
Parametric Analysis 
Optimal growth policies for resource-dependent open 
economies, 10:734 (R;DE) 





Some environmental aspects of optimal economic growth, 
10:736 (R;DE) 
Mathematical Models 
Optimal growth policies for resource-dependent open 
economies, 10:734 (R;DE) 
ECONOMICS 
Decision Tree Analysis 
Decision framework for technology choice: decision-tree 
generator (DETGEN) program user’s manual, 10:732 (R;US) 


Design of a mode converter for electron cyclotron heating by 
the method of normal mode expansion, 10:1585 (R;JP) 
Numerical Solution 
Design of a mode converter for electron cyclotron heating by 
the method of normal mode expansion, 10:1585 (R;JP) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDUCATION 
Financial Assistance 
Federal support to universities, colleges, and selected nonprofit 
institutions, Fiscal Year 1979. Final report, 10:1688 (R;US) 
EDUCATIONAL FACILITIES 
Wind Turbines 
Wind generator for Solar Office Complex, Luna Vocational 
Technical Institute, Las Vegas, New Mexico. Final report, 
10:489 (R;US) 
EFFECTIVE ENERGY (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 


See MICROWAVE RADIATION 
ELASTOMERS 
See also RUBBERS 
Physical Radiation Effects 
Swelling behavior of ‘y-ray irradiated elastomers in boiling 
spray solution, 10:943 (R;JP;In Japanese) 
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Radiation Effects 
Degradation of elastomers by tritium beta radiation, 10:942 
(R;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 


Status of the Li-Al/FeS battery manufacturing technology. An 
evaluation for the US Army, Belvoir R and D Center. Final 
report, 10:722 (R;US) 

Performance Testing 

Status of the Li-Al/FeS battery manufacturing technology. An 
evaluation for the US Army, Belvoir R and D Center. Final 
report, 10:722 (R;US) 


Voltammetric study of the anodic oxidation of sulfide ions in 
molten fluorides, 10:723 (J;US) 
ELECTRIC CONDUCTIVITY 
Measuring Methods 
Electrical resistance measurements of metals to 40 GPa in the 
diamond cell, 10:918 (R;US) 
Very High Pressure 
Electrical resistance measurements of metals to 40 GPa in the 
diamond cell, 10:918 (R;US) 
ELECTRIC CURRENTS 
Induction 
Multiple parallel wires above a finitely conducting plane earth 
in the presence of a plane wave (EMP), 10:492 (R;US) 
ELECTRIC DISCHARGES 
Research Programs 
1983 progress report, 10:1363 (R;FR;In French) 
ELECTRIC MOTORS 
Permanent Magnets 
Permanent magnet motors, 10:1064 (R;US) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Supply and Demand 
Air pollution, nuclear power and electricity demand: an 
economic perspective, 10:772 (R;US) 
ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRIC UTILITIES 
Boiler Fuels 
Cost and quality of fuels for electric utility plants, November 
1981, 10:195 (R;US) 
Fuel Consumption 
Natural Gas Monthly, August 1984, 10:215 (R;US) 
Inventories 
Quarterly coal report, April-June 1984, 10:75 (R;US) 
Analysis 


Statistical methodology for the transfer of load research data. 
Final report, 10:770 (R;US) 
Power Demand 
Documentation manual projected electric power demands for 
the Potomac Electric Power Company. Volume 2, 10:756 
(R;US) 
Forecasting model of the PEPCO service area economy. 
Volume 3, 10:757 (R;US) 
Projected electric power demands for the Potomac Electric 
Power Company. Volume 1, 10:755 (R;US) 
Research Programs 
Electric utility research and development, 10:743 (RA;US) 
ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL EQUIPMENT 
See also ELECTRICAL INSULATORS 


INVERTERS 
RESISTORS 


Seismic Effects 
Aging-seismic correlation study on Class 1E equipment. Final 
report. Revision, 10:706 (R;US) 
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ELECTRICAL INSULATORS 
Fabrication 
Vacuum tight dielectric assemblies based on glass-crystalline 
materials, 10:1623 (RA;SU;In Russian) 
ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRIC-POWERED VEHICLES 
Field Tests 
Electric Vehicle Demonstration Project. Final report, 10:866 


Improved acid electrolytes for fuel cells, 10:780 (R;US) 
ELECTROLYTIC CELLS 
Commercialization 
and testing of 200 SCFH SPE water electrolysis unit, 
10:339 (J;US) 
Design 
Current status of advanced electrolytic hydrogen production in 
the United States and abroad, 10:341 (J;US) 
Design and testing of 200 SCFH SPE water electrolysis unit, 
10:339 (J;US) 
Static feed water electrolysis hydrogen production from 
impure water sources, 10:340 (J;US) 


Design and testing of 200 SCFH SPE water electrolysis unit, 
10:339 (J;US) 
ELECTROMAGNETIC PULSES 
Electromagnetic pulse (EMP) interaction with electric power 
systems. Power Systems Technology Program. Final report, 
10:1138 (R;US) 
Multiple parallel wires above a finitely conducting plane earth 
in the presence of a plane wave (EMP), 10:492 (R;US) 
ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 
ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 


RADIOWAVE RADIATION 
X RADIATION 


Computerized Simulation 
Electromagnetic direct implicit PIC simulation, 10:1591 (R;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTRON BEAM FUSION ACCELERATOR 
Technology Assessment 
Application of pulsed TW-range generators in thermonuclear 
research, 10:1636 (RA;CS;In Russian) 
ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAMS 
Beam Production 
Model for generation of intense electron beam in large-aspect 
ratio diodes, 10:1639 (RA;CS) 
Beam Shaping 
Fast pinch in a high-current diode and methods of electron 
beam control, 10:1629 (RA;CS;In Russian) 


Microdosimetry and thermol 
it Dosimetry 
Microdosimetry and thermoluminescence, 10:1536 (J;US) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DOSIMETRY 
Depth Dose Distributions 
Influence of bone and fat on dose distribution in electron 
beams in a semi-infinite medium, 10:1236 (R;FR;In French) 
ELECTRON MICROSCOPY 
See also SCANNING ELECTRON MICROSCOPY 
Electron Diffraction 
AEM with a convergent beam, 10:973 (R;US) 
ELECTRON REACTIONS 
Coincidence Methods 
Coincidence program planned at Mainz, 10:1089 (RA;NL) 





rence, 10:1536 (J;US) 


ELECTROSTATIC ANALYZERS 


Prospects in coincidence experiments, 10:1438 (RA;NL) 
Elastic 
Study of the giant multipole resonances especially of the 
isoscalar giant E2 resonance in »°*Pb by medium and high 
energy resolution inelastic electron scattering, 10:1488 
(R;DE;In German) 


Scattering 
*He(e,e’* )*H: planned experiments, 10:1443 (RA;NL) 
Study of the giant multipole resonances especially of the 
isoscalar giant E2 resonance in 7°*Pb by medium and high 
energy resolution inelastic electron scattering, 10:1488 
(R;DE;In German) 
Knock-Out Reactions 
(p,2p) and (e,e’p) on *H and *He, 10:1442 (RA;NL) 
Ambiguities in the reaction mechanism for (e,e’N), 10:1508 
(RA;NL) 
Determination of structure functions in (e,e’p) reactions, 
10:1456 (RA;NL) 
Progress in the study of proton hole states with high-resolution 
(e,e’p) experiments, 10:1439 (RA;NL) 
Prospects in coincidence experiments, 10:1438 (RA;NL) 
Missing-Mass Spectra 
Progress in the study of proton hole states with high-resolution 
(c,e’p) experiments, 10:1439 (RA;NL) 
Quasi-Elastic Scattering 
Ambiguities in the reaction mechanism for (e,e’N), 10:1508 
(RA;NL) 
Research Programs 
Coincidence program planned at Mainz, 10:1089 (RA;NL) 
Electron and pion interactions with nuclei. Progress report, 
August 1, 1983-August 1, 1984, 10:1430 (R;US) 
Scattering 
High-momentum components in *He(e,e’) and (¢,e’p), 10:1441 
(RA;NL) 
Spectral Functions 
High-momentum components in *He(e,e’) and (e,e’p), 10:1441 
(RA;NL) 


Functions 
Determination of structure functions in (e,e’p) reactions, 
10:1456 (RA;NL) 
ELECTRON RINGS 
Research Programs 
Field-reversing electron and ion rings for the confinement and 
heating of plasmas. Annual progress report, September 1, 
1983-August 31, 1984, 10:1560 (R;US) 
ELECTRON SOURCES 
Beam Emittance 
Brightness limitations in multi-kiloampere electron beam 
sources, 10:1098 (R;US) 


Brightness limitations in multi-kiloampere electron beam 
sources, 10:1098 (R;US) 
ELECTRON-ATOM COLLISIONS 
Inner-Shell Ionization 
Theoretical cross sections for inner-shell vacancy production 
by high-energy electrons, 10:1375 (R;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRON-ION COLLISIONS 
Excitation 
Electron-ion collisions, 10:1382 (BA;US) 
Tonization 
Electron-ion collisions, 10:1382 (BA;US) 
Recombination 
Electron-ion collisions, 10:1382 (BA;US) 
ELECTRON-MOLECULE COLLISIONS 
Excitation 
Ro-vibrational excitation of HCl by electron impact, 10:1380 
G;US) 
ELECTRON-POSITRON INTERACTIONS 
Reviews 
e*e” physics at PETRA - the first five years, 10:1387 (R;DE) 
ELECTROSTATIC ANALYZERS 
Beam Optics 
Cookbook for determining essential transmission characteristics 
of spherical section electrostatic analyzers, 10:1123 (R;US) 





Design 
of spherical section electrostatic analyzers, 10:1123 (R;US) 
ELLIPSOMETRY 
i ip between properties of adsorption layer on coal 
surfaces and rheological characteristics of coal water slurry, 
10:59 (RA;US) 
ELMO BUMPY TORUS 
Electron Drift 
Electron bounce resonance heating in a bumpy cylinder, 
10:1589 (R;US) 


Magnetic well depth in EBT and sensitivity to hot electron 
ring geometry, 10:1652 (R;US) 
Magnetic Field Reversal 
Magnetic well depth in EBT and sensitivity to hot electron 
ring geometry, 10:1652 (R;US) 
Plasma Diagnostics 
Transient waveform acquisition system for the ELMO Bumpy 
Torus, 10:1588 (R;US) 


Magnets 
Single magnet test results of the first EBT-P development 
magnet, 10:1663 (BA;US;RU) 
ELUTION (SOLUBLE CON: 


Management 
Summary of fast flux test facility emergency planning, 10:716 
G;US) 


See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 


RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 
ENDF 
See NUCLEAR DATA COLLECTIONS 
ENDORPHINS 


Radioimmunological evidence for beta-endorphin in human 
cerebrospinal fluid, 10:1242 (R;DE;In German) 


See also FREE ENTHALPY 
GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
Curriculum Guides 
Energy awareness: a comprehensive approach. Final report, 
10:856 (R;US) 


Energy awareness: a comprehensive approach. Final report, 
10:856 (R;US) 

Teaching energy awareness to the elementary age child, 10:857 
(R;US) 


ee energy awareness to the elementary age child, 10:857 
;US 
ENERGY ABSORPTION 
Mathematical Models 
Modification of the Theory of Dual Radiation Action for 
attenuated fields. I. Basic formalism, 10:1295 (J;US) 
ENERGY AUDITS 
Data Analysis 
Measuring the impact of residential conservation. Volume 3. 
An econometric analysis of General Public Utilities data. 
Final report, 10:795 (R;US) 


Analysis of post-audit energy data at 41 hospitals, 10:811 
(R;US) 
Fifty case studies of industrial energy conservation among 
small and medium-size manufacturers, 10:790 (R;US) 
ENERGY CONSERVATION 
Consultants 


Reports of the Laender on energy consultancy in agricultural 
households, 10:845 (RA;DE;In German) 
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Equipment 

Judgment of the market supply of plants and equipment for the 
utilization and conservation of energy in agricultural 
households, 10:822 (RA;DE;In German) 

Program Management 
Conservation Division programs 1983 annual report, 10:781 
;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
Data Analysis 
Pacific Northwest Residential Energy Consumption Survey: 
construction of multicomponent case weights for regional 
sample data. Final report, 10:853 (R;US) 
Financial Incentives 

California energy flow in 1983 (1976 through 1983), 10:758 

(R;US) 
Surveys 

1983 residential energy consumption survey: interviewing 
manual, 10:855 (R;US) 

Pacific Northwest Residential Energy Consumption Survey 
(1983): fieldwork and data reduction activities. Final report, 
10:852 (R;US) 

Pacific Northwest Residential Energy Consumption Survey: 
construction of multicomporent case weights for regional 
sample data. Final report, 10:853 (R;US) 

Pacific Northwest Residential Energy Consumption Survey: 
interviewer debriefing, 10:847 (R;US) 

Pacific Northwest Residential Energy Consumption Survey: 
response analysis final report, 10:854 (R;US) 

Pacific Northwest residential energy consumption survey, 
1983: fieldwork and data reduction activities report. 
Appendices, 10:851 (R;US) 

Pacific Northwest residential energy consumption survey: 
construction of multicomponent case weights for regional 
sample data, 10:850 (R;US) 

Pacific Northwest residential energy consumption survey, 
10:849 (R;US) 

Pacific Northwest residential energy survey, Spring 1983, 
10:848 (R;US) 

Pacific Northwest residential energy consumption survey, 
Spring 1983. Exhibit booklet, 10:846 (R;US) 

ENERGY DEMAND 
Directories 
EIA publications directory: a user's guide. Semiannual 
supplement, January-June 1981, 10:725 (R;US) 
ENERGY DEPOSITION 
See ENERGY ABSORPTION 

ENERGY FACILITIES 

Maps 

Energy resources and facilities map of Missouri, 10:741 (R;US) 

ENERGY INFORMATION ADMINISTRATION 

Bibliographies 

EIA publications directory: a user's guide. Semiannual 
supplement, January-June 1981, 10:725 (R;US) 


EIA publications: new releases No. 51, 10:1684 (R;US) 
EIA publications: new releases No. 50, 10:1683 (R;US) 
Information Dissemination 
EIA publications directory: a user's guide. Semiannual 
supplement, January-June 1981, 10:725 (R;US) 
erformance 


Performance evaluation of the Energy Information 
Administration, Department of Energy, 10:1687 (R;US) 
Professional Personnel 
Energy data contacts finder, December 1981 (National Energy 
Information Center), 10:1704 (R;US) 
Energy data contacts finder, fourth quarter 1982 (National 
Energy Information Center), 10:1705 (R;US) 
ENERGY MANAGEMENT 
Regulations 
Status of the Federal Energy Management Program, 10:751 
(R;US) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
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M. Re 
Energy resources and facilities map of Missouri, 10:741 (R;US) 
Public Opinion 
Young people's awareness of energy problems - a contents 
analysis of students’ essays, 10:745 (R;DE;In German) 
Regional Analysis 
Western energy: production and transportation through 1990, 
10:818 (R;US) 
ENERGY STORAGE SYSTEMS 
Research 


Programs 
Materials and Molecular Research Division annual report 1983, 


10:869 (R;US) 

ENERGY SUPPLIES 

Educational Facilities 
Progress report for the period 1st January until 31st December 

1983, 10:858 (R;DE;In German) 

ENGINEERED SAFETY SYSTEMS 

See also CONTAINMENT SYSTEMS 
ECCS 


Performance 
Fission product source terms and engineered safety features, 
10:640 (R;US) 
ENGINEERING 
See also HUMAN FACTORS ENGINEERING 
Computer-Aided Design 
Identification of emerging designer needs and high payoff 
CAE tools, 10:1032 (R;US) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also THERMAL RECOVERY 
Solar Process Heat 

Investment evaluation of Solar Thermal Enhanced Oil 
Recovery (STEOR) Systems for project starts in the years 
1982 and 1986, 10:170 (R;US) 

Technical support services for the solar thermal enhanced oil 
recovery program. Volume 1. Program summary report, 
February 9-May 31, 1981, 10:179 (R;US) 

ENTOMOLOGY 
See INSECTS 
ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 
See also BIOSPHERE 
Mathematical Models 

Environmental modeling under uncertainty: Monte Carlo 

simulation, 10:1172 (R;AT) 
ENVIRONMENTAL EFFECTS 
This descriptor is to be used only when the actual effects on the 
environment are discussed. 
Monitoring 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 6. Source and ambient monitoring 
programs, 10:50 (R;US) 
ENVIRONMENTAL EXPOSURE PATHWAY 
Dose Equivalents 
WARA - a FORTRAN program for calculation of the 
radiation exposure based on emission and immission values 
for running waters, 10:1207 (R;DE;In German) 
ENVIRONMENTAL PROTECTION AGENCY 
See US EPA 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Mathematical Models 

Modelling solute uptake and incorporation into vegetation and 

litter, 10:1176 (J;NL) 
ENZYME ACTIVITY 
Radiation Effects 

Modification of the activity of DNA replication and repair in 
gamma-neutron irradiated mice. Preliminary results, 10:1290 
(RA;FR;In French) 

EOR 

See ENHANCED RECOVERY 
EPA 

See US EPA 


EQUILIBRIUM PLASMA 
Fourier Analysis 
Application of the implicit Fourier-expansion method to the 
of three-dimensional equilibria by the iterative 
method, 10:1594 (J;NL) 


EQUIPMENT 
Use of a more specific term is recommended. 


POLLUTION CONTROL EQUIPMENT 
SAMPLERS 
THERMAL ENERGY STORAGE EQUIPMENT 
Design 
Equipment for manufacture of ur plutonium mixed 
carbide fuel pins, 10:611 (R;JP;In Japanese) 
Static tube flotation for fine coal cleaning, 10:81 (RA;US) 
Grants 
myers oe and information on used energy-related laboratory 
it grants for educational institutions of higher 
lena 10:1678 (R;US) 


General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:25 (R;US) 

General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant (Specification sheets for specific 
equipment indexed), 10:27 (R;US) 

General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant. Book V (S; sheets for 
specific equipment indexed), 10:28 (R;US) 

General engineering for 6000 tpd SRC-I 
Demonstration Plant, 10:24 (R;US) 

General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:26 (R;US) 

ERBIUM 156 
Beta Decay 

Prolate to oblate shape transition at high spin in the N = 88 

isotones, 10:1483 (R;DE) 
ERBIUM 168 TARGET 
Neon 20 Reactions 
Anisotropy of continuum y rays from Ne + ‘Er at 13.5 
MeV/A, 10:1484 (RA;DE;In German) 
ERGONOMICS 
See HUMAN FACTORS ENGINEERING 
ERYTHROCYTES 
Biological Radiation Effects 

Influence of gamma irradiation on the volume of circulating 
erythrocytes in rat femoral bone marrow, 10:1271 
(RA;FR;In French) 

Relations between glutathione oxidation-reduction system and 
the structural and functional changes in the erythrocytes of 
in vivo irradiated rat, 10:1272 (RA;FR;In French) 

ESCHERICHIA COLI 
Metabolism 

In vivo determination of the pyridine nucleotide reduction 
charge by carbon-13 nuclear magnetic resonance 
spectroscopy, 10:1312 (J;US) 


Ultraviolet action spectra for aerobic and anaerobic 
inactivation of Escherichia coli strains specifically sensitive 
and resistant to near ultraviolet radiations, 10:1300 (J;GB) 

ESTERS 
Includes esters of organic and inorganic acids. 
See also LACTONES 
PHOSPHORIC ACID ESTERS 
POLYESTERS 





Kinetics of volatilization of hydrogen bonding species: 
comparison of experimental and calculated frequency factors 
for n-acetyl-(l-alanine) methyl esters, 10:1005 (J;NL) 

ESTRADIOL 
Biochemical Reaction Kinetics 

Estriol and estrone interaction with the estrogen receptor: 
estriol and estrone-induced inhibition of the:cooperative 
binding of [*H]estradiol to the estrogen receptor, 10:1221 
G;US) 





CPB 
Estriol and estrone interaction with the estrogen receptor: 
estriol and estrone-induced inhibition of the cooperative 
binding of [*H]estradiol to the estrogen receptor, 10:1221 
G;US) 


Biochemical Reaction Kinetics 

Estriol and estrone interaction with the estrogen receptor: 
estriol and estrone-induced inhibition of the cooperative 
binding of [*H]estradiol to the estrogen receptor, 10:1221 
(J;US) 

Estriol and estrone interaction with the estrogen receptor: 
temperature-induced modulation of the cooperative binding 
of [*H]estriol and [*H]estrone to the estrogen receptor, 
10:1222 G;US) 


Estriol and estrone interaction with the estrogen receptor: 
temperature-induced modulation of the cooperative binding 
of [*H]estriol and [*H]estrone to the estrogen receptor, 
10:1222 (J;US) 

ESTRONE 
Biochemical Reaction Kinetics 

Estriol and estrone interaction with the estrogen receptor: 
estriol and estrone-induced inhibition of the cooperative 
binding of [*H]estradiol to the estrogen receptor, 10:1221 
G;US) 

Estriol and estrone interaction with the estrogen receptor: 
temperature-induced modulation of the cooperative binding 
of [*H]estriol and [*H]estrone to the estrogen receptor, 
10:1222 (J;US) 


Estriol and estrone interaction with the estrogen receptor: 
temperature-induced modulation of the cooperative binding 
of [*H]estriol and [*H]estrone to the estrogen receptor, 
10:1222 (J;US) 

ESTUARIES 
Sediments 

Research program in determination of heavy metals in 
sediments and benthic species in relation to nuclear power 
plant operation, 10:1196 (R;US) 

L 


Biosynthesis 
Sawdust digestor/alcohol production plant. Final report, 
10:367 (R;US) 
Production 
Ethanol production by enzymatic hydrolysis: parametric 
analysis of a base-case process, 10:369 (R;US) 
Non-fermentation route to ethanol from biomass. Final report, 
September 1, 1979-August 31, 1980, 10:363 (R;US) 
Weir plate stripping column for alcohol production. Final 
report, 10:366 (R;US) 
ETHANOL PLANTS 
Design 
Ethanol plant study. Phase I for residual energy application 
program at the Portsmouth Gaseous Diffusion Plant, 
Piketon, Ohio, 10:364 (R;US) 
Economics 
Ethanol plant study. Phase I for residual energy application 
program at the Portsmouth Gaseous Diffusion Plant, 
Piketon, Ohio, 10:364 (R;US) 
Eavironmental Effects 
Environmental consequences 
production, 10:738 (J;GB) 
ETHOCEL 


of industrial-scale fuel ethanol 


consumption in the 
1990. Reference case 2, 10:767 (R;LU) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORATIVE COOLING 
Calculation Methods 
Influence of recondensation on the combined heat and mass 
transfer in evaporative cooling, 10:514 (R;DE;In German) 


Communities 1980- 
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EXCURSIONS 
Research Programs 
EBR-II reactor transient qualification tests, 10:631 (J;US) 
EXHAUST GASES 
Gas Analysis 
Small scale combustion testing of synthetic fuels, 10:360 (J;US) 
Mutagen Screening 
GC/MS and MS/MS studies of diesel exhaust mutagenicity 
and emissions from chemically defined fuels, 10:1307 (J;US) 


Sampling 
Small scale combustion testing of synthetic fuels, 10:360 (J;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
Investigation of ring structures subjected to intense dynamic 
stress, 10:1137 (TG;US) 
EXPLOSIVES 
Research Programs 
Evaluation of the fundamental research on explosives (FRE) 
program, 10:1134 (R;US) 
Thermal Stresses 
Response of explosive systems to thermal stimuli: a state-of- 
the-art assessment, 10:1136 (R;US) 
EXTENDED PARTICLE MODEL 


See also BAG MODEL 
STRING MODELS 


Model of the extended objects as an elementary particle, 
10:1399 (R;FR) 
EXTRACTION COLUMNS 
Testing 
Weir plate stripping column for alcohol production. Final 
report, 10:366 (R;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Pilot Plants 
EDS coal liquefaction process development: Phase V. Final 
technical progress report, Volume II. Engineering Research 
and Development and Hybrid Boiler Program, 10:4 (R;US) 


FABRIC FILTERS 
Performance Testing 
Characterization tests of an Apitron particulate control device. 
Final report (Includes electrostatic augmentation), 10:525 


(R;US) 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (TERMINAL) 
See TERMINAL FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILED ELEMENT MONITORS 
Radiation Detectors 
System for on-line characterization of delayed-neutron signals, 
10:578 (R;US) 
FARADAY CAGES 
See FARADAY CUPS 
FARADAY CUPS 
Design 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Technical progress report No. 1, July 
15-September 30, 1984, 10:90 (R;US) 
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FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FISSION 
Correlations 
Fast fission phenomenon and its implications on fusion, 10:1492 
(R;FR;In French) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
Synergism 
Effect of pulsed dose in simultaneous and sequential irradiation 
of V-79 cells by 14.8-MeV neutrons and ©Co photons, 
10:1297 (J;US) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATHEAD MINNOW 
Sensitivity 
Acute toxicity of water soluble fractions derived from a coal 
liquid (SCR-II) to three aquatic organisms, 10:1314 (J;NL) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAURE CYCLOTRON 
See NACSSC 
FBR TYPE REACTORS 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Coordinated Research Programs 
Results of research and development activities in 1983 of the 
Institut fuer Material- und Festkoerperforschung, 10:694 
(R;DE;In German) 
IAEA Safeguards 
Universal Fast Breeder Reactor Subassembly Counter manual, 
10:332 (R;US) 
Reactor Kinetics 
Code system for fast reactor neutronics analysis, 10:580 
(R;JP;In Japanese) 
FEDERAL GO 
See NATIONAL GOVERNMENT 
FEDERAL REPUBLIC OF GERMANY 
Coal Industry 
Coal mining in the power industry of the Federal Republic of 
Germany in the year 1982, 10:77 (R;DE;In German) 
Energy Demand 
Interdependences between heat demand and structural 
development in urban areas - illustrated by selected 
residential areas of Hamburg, 10:807 (R;DE;In German) 
Energy Supplies 
Progress report for the period Ist January until 31st December 
1983, 10:858 (R;DE;In German) 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 


Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Properties 
Magnetic and structural properties of shock-synthesized zinc 
ferrite, 10:958 (R;US) 


Serum-ferritin and iron absorption for the study of body iron 
stored in the Thai population. Final report for the period 15 
November 1980-31 January 1984, 10:1255 (R;XA) 

FERROUS COMPOUNDS 
See IRON COMPOUNDS ° 
FERTILIZERS 
Effects 

Fertilization in short-rotation woody crops plantations, 10:380 

(R;US) 
Reviews 
Fluid fertilizers (Fluids), 10:1257 (R;US) 


FFTF REACTOR 
Emergency Plans 
Summary of fast flux test facility emergency planning, 10:716 
G;US) 
Fuel Cycle 
Dissolution behavior of FFTF fuel, 10:231 (R;US) 
Fuel Pins 
SAF: the next generation process for radiotoxic material 
handling in the nuclear fuel industry, 10:579 (R;US) 
Reactor Control Systems 
Man-machine enhancements to existing FFTF control panels, 
10:619 (R;US) 
Shields 
FFTF shield and gamma ray measurements, 10:627 (R;US) 
FIBER OPTICS 
Radiation Effects 
a - i and components experiment (A0138-7), 10:955 
;US 
Space environment effects on fiber optics systems, 10:956 
(R;US) 
FIBRINOGEN 
Molecular Structure 
Analysis of human fibrinogen by i 
electron microscopy, 10:1254 (J;US) 
Reviews 
Analysis of human fibrinogen by scanning transmission 
electron microscopy, 10:1254 (J;US) 
FIBROBLASTS 
Biological Radiation Effects 
Effect of pulsed dose in simultaneous and sequential irradiation 
of V-79 cells by 14.8-MeV neutrons and ®Co photons, 
10:1297 (J;US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINLAND 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRST WALL 
Cathode Sputtering 
Erosion properties of unipolar arcs, 10:1619 (RA;SU;In 
Russian) 
Erosion 
Erosion properties of unipolar arcs, 10:1619 (RA;SU;In 
Russian) 


os 


Control of surface composition and hydrogen recycling by 
plasma conditioning, 10:1556 (R;US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 
Cation promotion effects in zeolite-supported F-T catalysts. 
Fourth quarterly report, June 1984-August 1984, 10:352 
(R;US) 
Chemistry and morphology of coal liquefaction. Quarterly 
report, April 1, 1984-June 30, 1984, 10:354 (R;US) 
Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1983-August 31, 
1984, 10:351 (R;US) 
FISHES 
See also FATHEAD MINNOW 


TROUT 
Aging 
Aging changes in the kidneys of two poeciliid fishes, the 
guppy Poecilia reticulatus and the Amazon molly P. 
formosa, 10:1253 (J;GB) 
Sensitivity 
Patterns of toxicological effects in ecosystems: a modeling 
study, 10:1313 (J;US) 





Fuel Consumption 
Design and development of an ultrasonic Doppler shrimp 
detector/counter for improving the productivity of shrimp 
trawlers, 10:834 (R;US) 
FISSION NEUTRONS 
RBE 
Temporal analysis of a dose-response relationship: leukemia 
mortality in atomic bomb survivors, 10:1299 (J;US) 
FISSION PRODUCT RELEASE 
Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 
Computerized Simulation 
Modelling of fission gas release in rods from the International 
DEMO-RAMP-II Project at Studsvik, 10:552 (RA;XA) 
Mathematical Models 
Improved model for fission product behavior in nuclear fuel 
under normal and accident conditions, 10:613 (J;NL) 
FISSION PRODUCTS 
Nuclear Data Collections 
Theoretical calculation of decay data of short-lived nuclides 
for JNDC FP decay data file, 10:1433 (R;JP) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAME PROPAGATION 
Measuring Methods 
Studies on three-dimensional flame propagation and flame 
extinction in internal combustion engines, 10:863 (R;DE;In 
German) 
FLAMES 
Bench-Scale Experiments 
Experimental investigations on the reaction structure in folded 
pre-mixed flame fronts, 10:1069 (R;DE;In German) 
Combustion 
Experimental investigations on the reaction structure in folded 
pre-mixed flame fronts, 10:1069 (R;DE;In German) 


Combustion Properties 
Intermediate BTU gas global flame kinetics, 10:361 (J;US) 
Dimensions 


Investigation of coal rank on the handling, combustion and 
emissions from coal-oil dispersions, 10:131 (RA;US) 


Emissivity 
Investigation of coal rank on the ing, combustion and 
emissions from coal-oil dispersions, 10:131 (RA;US) 
Flashback 
Intermediate BTU gas global flame kinetics, 10:361 (J;US) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Glazing Materials 
Nongray-radiative and convective-conductive thermal coupling 
in Teflon-glazed, selective-black, flat-plate solar collectors, 
10:439 (J;US) 
FLOCCULATION 
Comparative Evaluations 
Selective flocculation coal cleaning for coal slurry preparation, 
10:80 (RA;US) 
FLOTATION 
Comparative Evaluations 
Selective flocculation coal cleaning for coal slurry preparation, 
10:80 (RA;US) 
Static tube flotation for fine coal cleaning, 10:81 (RA;US) 


Equipment 
Static tube flotation for fine coal cleaning, 10:81 (RA;US) 


Static tube flotation for fine coal cleaning, 10:81 (RA;US) 
Study of slurry using de-ashed coal, 10:84 (RA;US) 
FLOW BLOCKAGE 
Measuring 


Methods 
Measurement of blockage in deformed LWR multi-rod arrays, 
10:546 (RA;XA) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS 
Molecular Models ; - 
Flow and plasticity via nonequilibrium molecular dynamics, 
10:1384 (R;US) - 
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FLOW RATE 
Measuring Methods 
Flow characterization and calibration of slurries by pulsed- 
neutron activation, 10:94 (R;US) 
FLOWMETERS 
Calibration 
Design, fabrication and calibration of orifice flow meters for 
operation with water at pressures up to 2500 psia, 10:1122 
(R;TW) 


Design, fabrication and calibration of orifice flow meters for 
operation with water at pressures up to 2500 psia, 10:1122 
(®;TW) 

Magnetic inductive flowmeter for low-conducting fluids, 
10:1019 (R;DE;In German) 

Fabrication 

Design, fabrication and calibration of orifice flow meters for 
operation with water at pressures up to 2500 psia, 10:1122 
(R;TW) 

Lasers 

Use of laser flow visualization techniques in reactor component 

thermal-hydraulic studies, 10:574 (R;US) 
Parametric Analysis 

Study for developing an ultrasonic-Doppler-flowmeter, 10:1018 

(R;DE;In German) 
FLUE GAS 
Chemical Composition 

Combustion research related to utilization of coal as a gas 

turbine fuel, 10:161 (J;US) 
Desulfurization 

Chemical reaction and kinetic investigations using model 
reactions on dry desulphurization of flue gases with lime and 
limestone at high temperatures, 10:69 (R;DE;In German) 

Construction and function of the flue-gas desulphurisation 
system integrated in the cooling tower with flue-gas outlet 
and cooling water recooling, 10:521 (RA;DE;In German) 

Cyclic reheat materials evaluation, 10:68 (R;US) 

Failure mode analysis for lime/limestone FGD systems. 
Volume III. Plant profiles, Part 3, 10:70 (R;US) 

Monitoring the fixed FGD sludge landfill, Conesville, Ohio. 
Final report, 10:524 (R;US) 

Filtration 

Characterization tests of an Apitron particulate control device. 
Final report (Includes electrostatic augmentation), 10:525 
(R;US) 

Purification 

Industrial exhaust-air purification employing the process of 

adsorption to activated carbon, 10:1075 (R;DE;In German) 
FLUID FLOW 


See also GAS FLOW 
STEADY FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 


Calculations 
Comparison of two groundwater flow models - UNSAT1D 
and HELP, 10:1065 (R;US) 
FLUIDIZED BED 
Pressure Measurement 
Pressure measurements in boiling particle beds with water at 1 
bar, 10:1044 (R;GB) 
FLUIDIZED BED REACTORS 
Solar Heating 
The flash pyrolysis of cellulosic materials using concentrated 
visible light, 10:431 (J;GB) 
FLUIDIZED-BED COMBUSTION 
Research Programs 
Review of fluidized bed combustion technology in the United 
States, 10:1067 (R;US) 
Reviews 
Review of fluidized bed combustion technology in the United 
States, 10:1067 (R;US) 
FLUIDIZED-BED COMBUSTORS 
Computerized Simulation 
Mathematical modeling and digital simulation of the MERC 
Component Test and Integration Unit, 10:1068 (R;US) 
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Special features of feed and deashing of the fluidised bed 
combustion plant, 10:501 (RA;DE;In German) 


Process heat from residual coal-water fuels, 10:78 (RA;US) 


Special features of feed and deashing of the fluidised bed 
combustion plant, 10:501 (RA;DE;In German) 
Mathematical Models 
Mathematical modeling and digital simulation of the MERC 
Component Test and Integration Unit, 10:1068 (R;US) 
Research Programs 
Sulfur retention of North Dakota (Beulah) Lignite Ash in 
PFBC, 10:518 (J;US) 
FLUID-STRUCTURE INTERACTIONS 
Computer Codes 
STEALTH - a Lagrange explicit finite-difference code for 
solid, structural, and thermohydraulic analysis. Volume 8A: 
STEALTH/WHAMSE - a 2-D fluid-structure interaction 
code. Computer code manual, 10:651 (R;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORINE 
Atom-Molecule Collisions 
Semiclassical adiabatic theory of resonances in 3D reactive 
scattering, 10:1369 (RA;IL) 
FLUORINE COMPOUNDS 
Chemical Reactions 
Electron oxidation of graphite by fluorospecies, 10:988 (R;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUTE INSTABILITY 
Plasma Simulation 
Linear stationary states of dissipative modes in cylindrical 
geometry, 10:1563 (R;FR) 
FLY ASH 
Chemical Composition 
Investigation of pyrite as a contributor to slagging in eastern 
bituminous coals. Quarterly progress report 11, April 1-June 
30, 1984, 10:65 (R;US) 
Fractionation 
Field-flow fractionation in the analysis of energy related 
materials. Progress report, February 1, 1984-January 31, 
1985, 10:962 (R;US) 
FLYWHEEL ENERGY STORAGE 
Performance 
Flywheel energy storage systems as vehicle drive elements, 
10:718 (R;DE;In German) 
FLYWHEELS 
Materials 
Ultrasonic characterization of advanced composite flywheels, 
10:719 (R;US) 
Performance Testing 
Ultrasonic characterization of advanced composite flywheels, 
10:719 (R;US) 
Rotors 
Composite flywheel containment housing design and testing, 
10:867 (R;US) 
Ultrasonic Testing 
Ultrasonic characterization of advanced composite flywheels, 
10:719 (R;US) 
FMIT FACILITY 
See FMIT LINAC 
FMIT LINAC 
Linear Accelerator at the Hanford Fusion Materials Irradiation 
Test Facility. 
Neutron Spectra 
Spectral effects in FMIT, 10:1611 (R;US) 
FOLIAR UPTAKE 
Mathematical Models 
Modelling solute uptake and incorporation into vegetation and 
litter, 10:1176 (J;NL) 
FOOD AND DRUG ADMINISTRATION 
See US FDA 


Radionuclide Kinetics 


investigations of uranium mill tailings systems. 
progress report, October 1, 1983-September 


Fifth technical 
30, 1984, 10:318 (RUS) 
FOOD INDUSTRY 
Water Pollution Control 
Restrictions and incentives to the development of suitable 
technologies in the food industry. Final report, 10:841 
(R;LU;In French) 
FORAGE 
Radionuclide Kinetics 
Evolution of Cesium 137 transfer factors between some 
polynesian soils and three tropical fodder plants. Influence of 
species, 10:1182 (RA;FR;In French) 
FORESTS 


Stand and tree evaluation and modeling system. Final report, 
10:382 (R;US) 
FOSSIL FUEL RESERVES 


Programs 
Materials and Molecular Research Division annual report 1983, 
10:869 (R;US) 
FOSSIL-FUEL POWER PLANTS 
Air Pollution Control 
Agenda of critical issues: coal price and availability. Final 
report, 10:165 (R;US) 
Selective catalytic reduction for coal-fired power plants: 
feasibility and economics. Final report, 10:523 (R;US) 
Boiler Fuels 
Cost and quality of fuels for electric utility plants, November 
1981, 10:195 (R;US) 
Cost 


Fossil fuel power plant constructibility research: needs and 
priorities. Final report, 10:510 (R;US) 


CONCEPT computer code, 10:744 (R;US) 
Demonstration Plants 

Construction and function of the flue-gas desulphurisation 
system integrated in the cooling tower with flue-gas outlet 
and cooling water recooling, 10:521 (RA;DE;In German) 

Design and construction of the coal-fired steam-generator plant 
with special regard to the connected gas turbine and the 
fluidised bed combustion, 10:499 (RA;DE;In German) 

Design and construction of the atmospherical fluidised bed 
combustion, 10:500 (RA;DE;In German) 

Experiences from the period of construction, start of 
operations and first operational period with the block and 
the main individual components, 10:504 (RA;DE;In German) 

Hot-air turbine plant. Special constructive demands arising 
theme inane btetien atte Sethehted exmbentte, 
10:502 (RA;DE;In German) 

Main aspects of the overall planning of the pilot power plant 
Voelklingen, 10:496 (RA;DE;In German) 

Pilot power plant Voelklingen, switch-tests with electric 
vacuum switches - multiple re-ignitions, 10:507 (RA;DE;In 
German) 

Promotion of power plant engineering by the Federal Ministry 
for Research and Technology, 10:520 (RA;DE;In German) 
Special construction features of the natural draft cooling tower 

Voelklingen, 10:503 (RA;DE;In German) 

Special features of feed and deashing of the fluidised bed 
combustion plant, 10:501 (RA;DE;In German) 

Stored-program control, function and experiences, 10:505 
(RA;DE;In German) 

Unit control characteristics in consideration of component 
control characteristics, 10:506 (RA;DE;In German) 

VGB-special conference: pilot power plant Voelklingen, 10:495 
(R;DE;In German) 





FOSSIL-FUEL POWER PLANTS 
Demonstration Piants 


Water-steam circle of the power plant, 10:497 (RA;DE;In 
German) 


Design and construction of the coal-fired steam-generator plant 
with special regard to the connected gas turbine and the 
fluidised bed combustion, 10:499 (RA;DE;In German) 

Fossil fuel power plant constructibility research: needs and 
priorities. Final report, 10:510 (R;US) 

Main aspects of the overall planning of the pilot power plant 
Voelklingen, 10:496 (RA;DE;In German) 

Emission 

Selective catalytic reduction for coal-fired power plants: 

feasibility and economics. Final report, 10:523 (R;US) 
Financing 

Promotion of power plant engineering by the Federal Ministry 

for Research and Technology, 10:520 (RA;DE;In German) 
Flue Gas 

Construction and function of the flue-gas desulphurisation 
system integrated in the cooling tower with flue-gas outlet 
and cooling water recooling, 10:521 (RA;DE;In German) 

Fluidized-Bed Combustion 

Design and construction of the atmospherical fluidised bed 

combustion, 10:500 (RA;DE;In German) 
Fuel Substitution 

P. L. Bartow Plant: two years of operation on COM, 10:99 

(RA;US) 
Fuel Supplies 

Agenda of critical issues: coal price and availability. Final 

report, 10:165 (R;US) 


Cost and quality of fuels for electric utility plants, 10:509 
(R;US) 
Gas Turbines 
Hot-air turbine plant. Special constructive demands arising 
from the combination with the fluidised bed combustion, 
10:502 (RA;DE;In German) 
Heat Recovery 
Cyclic reheat materials evaluation, 10:68 (R;US) 
Load Management 
Pilot power plant Voelklingen, switch-tests with electric 
vacuum switches - multiple re-ignitions, 10:507 (RA;DE;In 
German) 


Fossil fuel power plant constructibility research: needs and 
priorities. Final report, 10:510 (R;US) 
On-Line Control Systems 
Stored-program control, function and experiences, 10:505 
(RA;DE;In German) 
Structure of the high-current and power plant control system, 
10:498 (RA;DE;In German) 
Unit control characteristics in consideration of component 
control characteristics, 10:506 (RA;DE;In German) 
Operation 
Experiences from the period of construction, start of 
operations and first period with the block and 
the main individual components, 10:504 (RA;DE;In German) 
Planning 
Agenda of critical issues: coal price and availability. Final 
report, 10:165 (R;US) 
Control Equipment 


Failure mode analysis for lime/limestone FGD systems. 
Volume III. Plant profiles, Part 3, 10:70 (R;US) 
FOUNDATIONS 
Specifications 
General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:22 (R;US) 
FRACTURE MECHANICS 
Deformation 
Mechanisms of damage accumulation in time-dependent cyclic 
deformation. Progress report, January 1, 1984-December 31, 
1984, 10:1058 (R;US) 
Mathematical Models 
Mechanisms of damage accumulation in time-dependent cyclic 
deformation. Progress report, January 1, 1984-December 31, 
1984, 10:1058 (R;US) 
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FRANCE 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
FREE ELECTRON LASERS 
Computerized Simulation 
Millimeter-wave generation by a single-pass, Compton-regime, 
variable-parameter free-electron laser, 10:1041 (BA;US) 


Saturation of side-band instabilities in a free-electron laser, 
10:1042 (BA;US) 
Interactions 
Measurements of the stimulated Cerenkov interaction at optical 
wavelengths, 10:1043 (BA;US) 
Feasibility Studies 
Status and perspectives of the FEL experiment at Brookhaven, 
10:1038 (BA;US) 
Gain 
Note on the Madey gain-spread theorem, 10:1040 (BA;US) 
Theory of a free-electron laser with gain expansion, 10:1039 
(BA;US) 


Saturation of side-band instabilities in a free-electron laser, 
10:1042 (BA;US) 
FREE ENERGY (GIBBS) 
See FREE ENTHALPY 
FREE ENTHALPY 
Calculation Methods 
Symmetric minimum norm updates for use in Gibbs free 
energy calculations, 10:1550 (R;US) 
FREE RADICALS 
See RADICALS 
FRENKEL DEFECTS 
Kinetic Equations 
Generalized kinetic theory of accumulation and recombination 
of radiation defects in solids, 10:1540 (RA;SU;In Russian) 
FRUIT (SEEDS) 


See SEEDS 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUCOSE 
See HEXOSES 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Interactions 
Simulator test on the rod-to-rod interactions of ballooning 
Zircaloy claddings of fuel assembly. Effects of external 
heaters on the deformation behavior, 10:683 (R;JP;In 
Japanese) 
Loss of Coolant 
Simulator test on the rod-to-rod interactions of ballooning 
Zircaloy claddings of fuel assembly. Effects of external 
heaters on the deformation behavior, 10:683 (R;JP;In 
Japanese) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Crystal-Phase Transformations 
Characterization of oxide scales containing a metastable 
tetragonal ZrO.. Oxide scales on the Zircaloy-4, 10:907 
(R;JP;In Japanese) 


Effect of small specimen volume on the deformation of 
Zircaloy-4 PWR cladding under mainly convective cooling 
by steam, 10:545 (RA;XA) 

High temperature oxidation and deformation of Zr1%Nb alloy 
claddings of WWER fuels, 10:547 (RA;XA) 

Fission Product Release 
Risoe Fission Gas Project, 10:608 (RA;XA) 
Loss of Coolant 

Comprehensive presentation of extended Zircaloy-4 steam 
oxidation results (600-1600 deg. C), 10:606 (RA;XA) 

Modelling of Zircaloy-steam-oxidation under severe fuel 
damage conditions, 10:666 (RA;XA) 





Oxidation 
Characterization of oxide scales containing a metastable 
tetragonal ZrO2. Oxide scales on the Zircaloy-4, 10:907 
(R;JP;In Japanese) 
GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 
High temperature oxidation and deformation of Zr1%Nb alloy 
claddings of WWER fuels, 10:547 (RA;XA) 
Performance Testing 
Effect of small specimen volume on the deformation of 
Zircaloy-4 PWR cladding under mainly convective cooling 
by steam, 10:545 (RA;XA) 
FUEL CELLS 
See also HIGH-TEMPERATURE FUEL CELLS 


Improved acid electrolytes for fuel cells, 10:780 (R;US) 
FUEL CHANNELS 
Loss of Coolant 
Fuel and fuel channel behaviour in loss of coolant accident 
without the availability of the emergency coolant injection 
system, 10:669 (RA;XA) 
Fuel channel behaviour during accidents with degraded 
cooling in CANDU reactors, 10:668 (RA;XA) 
FUEL CONSUMPTION 
Economic Impact 
Derivation of procedure, 10:816 (RA;US) 
Local economic impacts of transportation fuel consumption. 
Part I. Derivation of procedure. Part II. Planning manual, 
10:815 (R;US) 
Planning manual, 10:817 (RA;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENT CLUSTERS 
Flow 
Measurement of blockage in deformed LWR multi-rod arrays, 
10:546 (RA;XA) 
Out-of-pile bundle temperature escalation under severe fuel 
damage conditions, 10:665 (RA;XA) 
FUEL ELEMENT FAILURE 
Data Acquisition Systems 
Studsvik-data editing code STRIP, 10:691 (R;JP;In Japanese) 
Liquid Flow 
Fuel-disruption experiments under high-ramp-rate heating 
conditions (LMFBR), 10:703 (R;US) 
Temperature Gradients 
Fuel-disruption experiments under high-ramp-rate heating 
conditions (LMFBR), 10:703 (R;US) 
ELEMENTS 


Transient fission product release within operating UO: fuel 
elements during power cycles, 10:571 (RA;XA) 
Thermal Stresses 
Thermal stress analysis on the graphite block of the fuel 
element for OGL-1 irradiation, 10:612 (R;JP;In Japanese) 
FUEL FABRICATION PLANTS 
Remote Handling Equipment 
SAF: the next generation process for radiotoxic material 
handling in the nuclear fuel industry, 10:579 (R;US) 
FUEL GAS 
See also INTERMEDIATE BTU GAS 
NATURAL GAS 
Chemical Composition 
Report on commercial scale combustion and gasification tests 
using clean pellet fuel produced from Ohio coal, 10:93 
(R;US) 
Combustion 


Properties 
Combustion research related to utilization of coal as a gas 
turbine fuel, 10:161 (J;US) 
Desulfurization 
6000 tpd SRC-I Demonstration Plant Gas Systems. Design 
baseline package. Volume 10, 10:20 (R;US) 


Combustion research related to utilization of coal as a gas 
turbine fuel, 10:161 (J;US) 


Purification 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 8 (DEA process), 10:18 (R;US) 
FUEL MANAGEMENT 
Neutron Flux 
Survey of vessel fluence reduction techniques. Final report, 
10:542 (R;US) 
FUEL OILS 
See also HEATING OILS 
RESIDUAL 


Air Pollution Control 

Soot formation from synthetic fuel droplets, 10:163 (J;US) 
Atomization 

Soot formation from synthetic fuel droplets, 10:163 (J;US) 
Combustion 


Combustion of coal-liquid mixtures and pulverized coal with 
oxygen, 10:108 (RA;US) 
Investigation of coal rank on the combustion and 
emissions from coal-oil dispersions, 10:131 (RA;US) 
Mixed combustion performance of oil fuel and CWM in a 
steam boiler, 10:124 (RA;US) 
Combustion Kinetics 
Soot formation from synthetic fuel droplets, 10:163 (J;US) 
Combustion Products 
Soot formation from synthetic fuel droplets, 10:163 (J;US) 
Cost 
Cost and quality of fuels for electric utility plants, November 
1981, 10:195 (R;US) 
Imports 
Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 
Availability of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 
Availability of heavy fuel oils by sulfur level, October 1981, 
10:198 (R;US) 


Transport 
Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 
Availability of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 
Availability of heavy fuel oils by sulfur level, October 1981, 
10:198 (R;US) 


Combustion of coal-liquid mixtures and pulverized coal with 
oxygen, 10:108 (RA;US) 

Cost and quality of fuels for electric utility plants (Cost to 
electric utilities by region and state, sulfur content, purchase 
type, month, etc.), 10:509 (R;US) 

Energy data report: prices and ins of No. 2 distillate fuel 
oil. Monthly report, December 1981, 10:188 (R;US) 

Energy data report: prices and of No. 2 distillate fuel 
oil. Monthly report, January 1982, 10:189 (R;US) 

Energy data report: prices and ins of No. 2 distillate fuel 
oil. Monthly report, October 1982, 10:190 (R;US) 

Energy data report: prices and ins of No. 2 distillate fuel 
oil. Monthly report, November 1982, 10:191 (R;US) 

Monthly petroleum product price report, November 1981, 
10:193 (R;US) 

Monthly petroleum product price report, December 1981, 
10:194 (R;US) 

Monthly Petroleum Product Price Report, October 1981, 
10:192 (R;US) 


Production 
Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 
Availability of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 
Availability of heavy fuel oils by sulfur level, October 1981, 
10:198 (R;US) 
Stockpiles 
Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 
Availability of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 
Availability of heavy fuel oils by sulfur level, October 1981, 
10:198 (R;US) 





FUEL OILS 
Sulfur Content 


Sulfur Content 
Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 
vailability of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 


vailability of heavy fuel oils by sulfur level, October 1981, 
10:198 (R;US) 
FUEL PELLETS 


Study using the MABEL-2C code of the effects of pellet and 
cladding asymmetries on PWR fuel rod deformation under 
conditions relevant to the NRU MT-3 ballooning 
experiment, 10:660 (RA;XA) 

ayo 
Statistical approach to pellet stack movement during fuel rod 
ballooning, 10:661 (RA;XA) 
Deformation 

Study using the MABEL-2C code of the effects of pellet and 
cladding asymmetries on PWR fuel rod deformation under 
conditions relevant to the NRU MT-3 ballooning 
experiment, 10:660 (RA;XA) 

Fission Product Release 

Local fission gas release from high burnup water reactor fuel 

under transient conditions, 10:551 (RA;XA) 
Heat Transfer 

Influence of fuel pellet fragmentation of predicted azimuthal 
temperature variations in ballooning cladding, 10:662 
(RA;XA) 

Loss of Coolant 

Influence of fuel pellet fragmentation of predicted azimuthal 
temperature variations in ballooning cladding, 10:662 
(RA;XA) 

Statistical approach to pellet stack movement during fuel rod 
ballooning, 10:661 (RA;XA) 

Temperature Distribution 

Influence of fuel pellet fragmentation of predicted azimuthal 
temperature variations in ballooning cladding, 10:662 
(RA;XA) 

FUEL PENCILS 
See FUEL PINS 

FUEL PINS 
Computerized Simulation 

D-COM blind problem on fission gas release. Experimental 
description and results, 10:554 (RA;XA) 

Fabrication 

Equipment for manufacture of urani lutonium mixed 
carbide fuel pins, 10:611 (R;JP;In praca 

SAF: the next generation process for radiotoxic material 
handling in the nuclear fuel industry, 10:579 (R;US) 

Fission Product Release 

D-COM blind problem on fission gas release. Experimental 

description and results, 10:554 (RA;XA) 
Performance Testing 

Performance of metallic fuels in liquid-metal fast reactors, 

10:573 (R;US) 





Gaseous swelling in high burnup fuel during overpower 
transients, 10:533 (RA;XA) 
Test Facilities 
Fuel-disruption experiments under high-ramp-rate heating 
conditions (LMFBR), 10:703 (R;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
Air Filters 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 103314 (R;US) 
Nuclear Materials Management 
Study of the application of near-real-time materials 
accountancy to safeguards for reprocessing facilities, 10:330 


Off-Gas Systems 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 


Safeguards 
Study of the application of near-real-time materials 
accountancy to safeguards for reprocessing facilities, 10:330 
(R;JP) 


Spent fuel processing in support of the new production 
reactor, 10:633 (R;US) 
FUEL RODS 


Asymmetry 
Study using the MABEL-2C code of the effects of pellet and 
cladding asymmetries on PWR fuel rod deformation under 
conditions relevant to the NRU MT-3 ballooning 
experiment, 10:660 (RA;XA) 
Simulation 


Computer codes for fuel rod behaviour under steady-state and 
accident conditions (RELA, PIN, AND FRAS codes), 
10:667 (RA;XA) 


Determination of the fuel rod deterioration by the means of the 
uranium contamination in pressurized water reactors, 10:553 
(RA;XA) 

Deformation 

Behavior of PWR fuel in LOCA conditions: PHEBUS test 
215P, 10:670 (RA;XA) 

Development and application of an asymmetric deformation 
model to describe the fuel rod behaviour during LOCA, 
10:663 (RA;XA) 

Development and qualification of the LOCA analysis system 
CUPIDON-DEMETER, 10:664 (RA;XA) 

Recent results from CEC cost sharing research programme on 
LWR fuel behaviour under accident conditions, 10:659 


(RA;XA) 

Study using the MABEL-2C code of the effects of pellet and 
cladding asymmetries on PWR fuel rod deformation under 
conditions relevant to the NRU MT-3 ballooning 
experiment, 10:660 (RA;XA) 

Fission Product Release 

Cs and I release source terms and fuel internal chemistry from 
irradiated LWR fuel, 10:550 (RA;XA) 

Fission product release and thermal behaviour, 10:572 
(RA;XA) 

FLASH experiments in siloe reactor: Fuel rod behaviour 
during IOCA tests, 10:658 (RA;XA) 

Modelling of fission gas release in rods from the International 
DEMO-RAMP-II Project at Studsvik, 10:552 (RA;XA) 

Fuel Element Failure 

FLASH experiments in siloe reactor: Fuel rod behaviour 
during 1OCA tests, 10:658 (RA;XA) 

Studsvik-data editing code STRIP, 10:691 (R;JP;In Japanese) 

Fuel-Cladding Interactions 

Physical and chemical degradation of PWR fuel rods in severe 

accident conditions, 10:548 (RA;XA) 
Heat Transfer 

Recent results from CEC cost sharing research programme on 
LWR fuel behaviour under accident conditions, 10:659 
(RA;XA) 

Loss of Coolant 

Behavior of PWR fuel in LOCA conditions: PHEBUS test 
215P, 10:670 (RA;XA) 

Development and application of an asymmetric deformation 
model to describe the fuel rod behaviour during LOCA, 

10:663 (RA;XA) 

Development and qualification of the LOCA analysis system 
CUPIDON-DEMETER, 10:664 (RA;XA) 

Fracture-bearing capability of Zircaloy cladding on thermal- 
shock during the reflood stage of a loss-of-coolant accident 
in LWRs, 10:682 (R;JP;In Japanese) 

Japanese fuel safety studies under off-normal and accident 
conditions, 10:607 (RA;XA) 

Recent results from CEC cost sharing research programme on 
LWR fuel behaviour under accident conditions, 10:659 
(RA;XA) 

Study using the MABEL-2C code of the effects of pellet and 
cladding asymmetries on PWR fuel rod deformation under 
conditions relevant to the NRU MT-3 ballooning 
experiment, 10:660 (RA;XA) 
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Meltdown 
Out-of-pile bundle temperature escalation under severe fuel 
damage conditions, 10:665 (RA;XA) 
Neutron Flux 
Evaluation method of the local linear heat rate for LWR fuel 
experiments in JMTR. OWL-1 irradiation-hole, 10:610 
(R;JP;In Japanese) 


Fracture-bearing capability of Zircaloy cladding on thermal- 
shock during the reflood stage of a loss-of-coolant accident 
in LWRs, 10:682 (R;JP;In Japanese) 

Performance Testing 

Behavior of PWR fuel in LOCA conditions: PHEBUS test 
215P, 10:670 (RA;XA) 

FLASH experiments in siloe reactor: Fuel rod behaviour 
during IOCA tests, 10:658 (RA;XA) 

Post-Irradiation Examination 

Final report on the first test assembly (77LF-33J) for fuel 
center temperature measurement experiment, 10:672 (R;JP;In 
Japanese) 

Power Distribution 

Evaluation method of the local linear heat rate for LWR fuel 
experiments in JMTR. OWL-1 irradiation-hole, 10:610 
(R;JP;In Japanese) 

Reactor Safety Experiments 

Final report on the first test assembly (77LF-33J) for fuel 
center temperature measurement experiment, 10:672 (R;JP;In 
Japanese) 

Japanese fuel safety studies under off-normal and accident 
conditions, 10:607 (RA;XA) 

Thermal Analysis 

Boildown modelling by a 1-D combined thermal analysis of 

coolant and fuel rod, 10:590 (RA;XA) 
Thermal Shock 

Fracture-bearing capability of Zircaloy cladding on thermal- 
shock during the reflood stage of a loss-of-coolant accident 
in LWRs, 10:682 (R;JP;In Japanese) 

FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Additives 

Effect of additives on the flow type of coal water slurry, 
10:120 (RA;US) 

Effect of several factors on HCWS rheological property, 
10:121 (RA;US) 

Industrial experimental study of COM with additives in an 100 
T/H steam boiler, 10:119 (RA;US) 

Research on CWM preparation technique with Chinese coals, 
10:110 (RA;US) 

Study of slurry using de-ashed coal, 10:84 (RA;US) 

Study on the additives of coal-water slurry, 10:118 (RA;US) 

Testing of clay-stabilized coal water slurries: combustion and 
loop test stability, 10:117 (RA;US) 

A 

Ash deposition from the combustion of clean coal-water 
slurries, 10:130 (RA;US) 

Atomization of coal-water slurries, 10:139 (RA;US) 

Atomization of slurries, 10:153 (RA;US) 

Burner development for slurry fuel: the rotating cup approach, 
10:156 (RA;US) 

C-E Canada CWM nozzle development and firing experience 
(Carbogel process), 10:151 (RA;US) 

Coal slurry combustion and technology: proceedings, 10:95 
(R;US) 

NO/sub x/ and carbon emission control in coal-water slurry 
combustion, 10:107 (RA;US) 

South Point Coal-Water Fuel Production Plant, 10:145 
(RA;US) 

Study of the combustion characteristics of a number of coal- 
water slurries, 10:132 (RA;US) 

Burners 

C-E Canada CWM nozzle development and firing experience 
(Carbogel process), 10:151 (RA;US) 

South Point Coal-Water Fuel Production Plant, 10:145 
(RA;US) 


Centrifugal Pumps 
High pressure centrifugal coal slurry pump development, 
10:154 (RA;US) 
Chemical Composition 
Fundamental combustion studies of low-rank coal slurries. 
Monthly report No. 7, September 1-30, 1984, 10:61 (R;US) 
Chemical Preparation 
Coal slurry combustion and technology: proceedings, 10:95 
(R;US) 
DENSECOAL: an alternative to gas and oil, 10:136 (RA;US) 
Development of highly loaded CWM preparation system, 
10:144 (RA;US) 
Dispersant for Highly-loaded Coal Water Slurry, 10:116 
(RA;US) 
Effect of several factors on HCWS rheological property, 
10:121 (RA;US) 
Equipment for hydraulic handling of coal (349 references), 
10:92 (R;GB) 
Highly loaded coal water slurry preparation test at a pilot 
plant, 10:148 (RA;US) 
Improved oil agglomeration process for coal beneficiation 
(Szego mill; coal-water-oil), 10:85 (RA;US) 
Introduction of coal slurry fuels to Israel, 10:126 (RA;US) 
Manufacture and commercial use of Carbogel Coal/Water 
Fuel in Canada (Carbogel process), 10:150 (RA;US) 
OXCE Fuel Company coal-water mixture demonstration 
project, 10:149 (RA;US) 
Present status and prospect of highly-loaded coal water slurry 
project in Japan, 10:98 (RA;US) 
Research on CWM preparation technique with Chinese coals, 
10:110 (RA;US) 
China 
Prospects and some problems on the application of CWM in 
China, 10:101 (RA;US) 
Coal 
Cleaning process for highly loaded coal water slurry, 10:83 
(RA;US) 
Conversion of industrial oil-fired boilers to coal-water slurry, 
10:508 (RA;US) 
Development of highly loaded CWM preparation system, 
10:144 (RA;US) 
Highly loaded coal water slurry preparation test at a pilot 
plant, 10:148 (RA;US) 
Laboratory and pilot plant studies of coal beneficiation for 
CWF, 10:82 (RA;US) 
Manufacture and commercial use of Carbogel Coal/Water 
Fuel in Canada (Carbogel process), 10:150 (RA;US) 
Process heat from residual coal-water fuels, 10:78 (RA;US) 
Selective flocculation coal cleaning for coal slurry preparation, 
10:80 (RA;US) 
South Point Coal-Water Fuel Production Plant, 10:145 
(RA;US) 
Study of slurry using de-ashed coal, 10:84 (RA;US) 
Combustion 


Ash deposition from the combustion of clean coal-water 
slurries, 10:130 (RA;US) 

Burner development for slurry fuel: the rotating cup approach, 
10:156 (RA;US) 

Burning of suspended coal-water slurry droplet with oil as 
combustion additive. Final report, 10:158 (R;US) 

Coal slurry combustion and technology: proceedings, 10:95 
(R;US) 

Coal water slurry combustion in industrial gas turbines, 10:97 
(RA;US) 

Combustion of coal-methanol-water mixtures in a 700-hp 
watertube boiler, 10:96 (RA;US) 

Combustion histories of various coal-water fuels, 10:104 
(RA;US) 
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substitutes. 
Comparative Evaluations 
Nongray-radiative and convective-conductive thermal coupling 
in Teflon-glazed, selective-black, flat-plate solar collectors, 
10:439 (J;US) 
GLOSSARIES 
See DICTIONARIES 
GLUCOCORTICOIDS 
See also CORTICOSTERONE 
HYDROCORTISONE 
Biochemical Reaction Kinetics 
Development of tyrosine aminotransferase in perinatal rat liver: 
changes in function messenger RNA and the role of 
inducing hormones, 10:1223 (J;US) 
GLUCONIC ACID 
Synthesis 
Continuous organic electrochemical synthesis, 10:721 (R;US) 
GLUCOSE 
Oxidation 
Continuous organic electrochemical synthesis, 10:721 (R;US) 
Reduction 
Continuous organic electrochemical synthesis, 10:721 (R;US) 
GLUTATHIONE 
Biological Radiation Effects 
Relations between glutathione oxidation-reduction system and 
the structural and functional changes in the erythrocytes of 
in vivo irradiated rat, 10:1272 (RA;FR;In French) 
GLYCONIC ACID 
See GLUCONIC ACID 
GLYKOGENIC ACID 
See GLUCONIC ACID 
GOBAR GAS 


See INTERMEDIATE BTU GAS 
METHANE 


GOLD 
Spectroscopy 
Alternative methods to fire assaying, 10:980 (TJ;US) 
GOLD 197 TARGET 
Proton Reactions 
Energetic proton analysis at large angle by 200 MeV proton 
scattering on nuclei: inclusive spectra; proton-gamma 
coincidence spectra, 10:1468 (R;FR;In French) 
GOLD ALLOYS 
Formation Heat 
Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 
Mixing Heat 
Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 


Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 
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Recent advances in forward electron production studies in ion- 
atom and ion-solid collisions, 10:1362 (R;US) 
GRAIN ALCOHOL 
See ETHANOL 
GRAINS (CEREAL) 


In situ stress measurements at the Spent Fuel Test-Climax 
facility, 10:247 (R;US) 


In situ stress measurements at the Spent Fuel Test-Climax 
facility, 10:247 (R;US) 
GRANULAR BED FILTERS 
Laboratory/bench scale testing and evaluation of A.P.T. Dry 
Plate Scrubber. Fifty-fifth monthly report, September 1- 
September 30, 1984, 10:522 (R;US) 
GRAPHITE 
Clathrates 
Compositional, structural, and physical studies of some 
graphite hexafluoroarsenates and their relatives, 10:987 
(R;US) 
Electron oxidation of graphite by fluorospecies, 10:988 (R;US) 
Oxidation 





Electron oxidation of graphite by fluorospecies, 10:988 (R;US) 
Radiation Effects 


Physical 
Study of the influence of thermal shock on the carbon-graphite 
material stability with niobium carbide protective coating 
using pulsed electron radiation, 10:931 (RA;SU;In Russian) 
Sorptive 
Iodine sorption/desorption from iow-alloy steel and graphite. 
Draft, 10:563 (R;US) 
Thermal Stresses 
Thermal stress analysis on the graphite block of the fuel 
element for OGL-1 irradiation, 10:612 (R;JP;In Japanese) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
Yields 
Reclamation of sodic minespoils with topsoiling and gypsum, 
10:73 (R;US) 
GRAVIMELT PROCESS 
Bench-Scale Experiments 
Bench-scale development of the TRW process for cleaning 
coal (Gravimelt process). Quarterly technical progress 
report, May 1984-August 1984, 10:45 (R;US) 
Chemical Reactors 
Bench-scale development of the TRW process for cleaning 
coal (Gravimelt process). ly technical progress 
report, May 1984-August 1984, 10:45 (R;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSES 
Construction 
Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, January-December 1983, 10:481 (R;US) 
Energy Conservation 
Energy conservation and solar heating of a central Florida 
commercial nursery, 10:412 (R;US) 
Greenhouse heating with sun energy, 10:407 (RA;DE;In 
German and English) 
Geothermal Space Heating 
Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, January-December 1982, 10:480 (R;US) 
Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, January-December 1983, 10:481 (R;US) 
Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Final report, March 1, 1979-September 30, 1984, 10:476 
(R;US) 


Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, January 1984-September 1984, 10:482 (R;US) 

Solar Space Heating 

Energy conservation and solar heating of a central Florida 
commercial nursery, 10:412 (R;US) 

Greenhouse heating with sun energy, 10:407 (RA;DE;In 
German and English) 

Waste Heat Utilization 

Pilot project: Use of waste heat from industries for greenhouse 

heating, 10:828 (RA;DE;In German and English) 
GRINDING 
Parametric Analysis 

Development of highly loaded CWM preparation system, 

10:144 (RA;US) 
GRINDING MACHINES 
Energy 


Consumption 
Improved oil agglomeration process for coal beneficiation 
(Szego mill; coal-water-oil), 10:85 (RA;US) 


Development of highly loaded CWM preparation system, 
10:144 (RA;US) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND SOURCE HEAT PUMPS 

Optimization 

Optimization of a ground coupled heat pump, 10:786 (R;US) 
GROUND SUBSIDENCE 

Research Programs 

Rock mechanics and subsidence modeling, 10:457 (RA;US) 
GROUND WATER 

Flow Models 

Evaluation of prediction uncertainty in performance 
assessment: far field flow at bedded salt sites, 10:289 
(RA;US) 

Transport assessment - arid: measurement and prediction of 
water movement below the root zone, 10:323 (R;US) 

Fluid Flow 
Comparison of two groundwater flow models - UNSAT1D 

and HELP, 10:1065 (R;US) 

Geochemistry 
Groundwater geochemical studies at the Altnabreac research 

site, 10:1322 (R;GB) 

Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s report on the Organic 
Geochemistry of Deep Groundwaters from the Palo Duro 
Basin, Texas, 10:249 (R;US) 

Mathematical Models 
Finite-element three-dimensional groundwater (FE3DGW) 

model for a multiaquifer system, 10:1326 (J;US) 

Monitoring 

Monitoring the fixed FGD sludge landfill, Conesville, Ohio. © 

Final report, 10:524 (R;US) 

Radiolysis 

Long-term performance of materials used for high-level waste 
packaging. First quarterly report, year three April-June 
1984. Volume 1, 10:306 (R;US) 

Radionuclide Migration 

Assessing the performance of geologic repositories for nuclear 
waste, 10:303 (R;US) 

Development of corrective measures technology for shallow 
land burial facilities at arid sites, 10:302 (R;US) 

Distribution of radionuclides and water in Bandelier Tuff 
beneath a former Los Alamos liquid waste disposal site after 
33 years, 10:322 (R;US) 

Field measurements of nuclide migration through fractured 
rock. Progress report October 1983-March 1984, 10:1204 
(R;GB) 

Mathematical modelling of fracture hydrology. Progress report 
July-December 1983, 10:1203 (R;GB) 

Mathematical modeling and evaluation of radionuclide 
transport parameters from the ANL Laboratory Analog 
Program, 10:317 (R;US) 

Performance of special wasteform lysimeters at a humid site, 
10:321 (R;US) 





GROUND WATER 
Radionuclide 


Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(R;US) 

Transport assessment - arid: measurement and prediction of 
water movement below the root zone, 10:323 (R;US) 

Uranium series disequilibrium measurements at Mol and 
Whiteshell. Progress report for the period July to December 
1983, 10:1202 (R;GB) 

Sampling 
Borehole collector for in-situ chemical analysis of ground 
water, 10:1183 (J;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH (ECONOMIC) 
See ECONOMIC GROWTH 
GUNS 
Compressed Gases 

Performance of the 10 KSI Wilson valve breech, 10:1031 

(R;US) 
Performance Testing 

Performance of the 10 KSI Wilson valve breech, 10:1031 

(R;US) 
Valves 
Performance of the 10 KSI Wilson valve breech, 10:1031 


See MICROWAVE AMPLIFIERS 


HADRON-HADRON INTERACTIONS 
Final-State Interactions 
Luminosities for collisions of intermediate bosons and other 
partons, 10:1408 (R;US) 
Multiple Production 
Multiplicity dependence of the transverse momentum 
distribution at the SPS collider energy and the multi-string 
fragmentation model, 10:1405 (R;FR) 
String Models 
Multiplicity dependence of the transverse momentum 
distribution at the SPS collider energy and the multi-string 
fragmentation model, 10:1405 (R;FR) 
HADRONS 


See also BARYONS 
MESONS 


Extended Particle Model 
Rotational bands in hadron spectra and hadrons as extended 
objects, 10:1400 (R;FR) 
Mass Spectra 
Rotational bands in hadron spectra and hadrons as extended 
objects, 10:1400 (R;FR) 
HAFNIUM 180 
Nucleosynthesis 
Measurement of the B-decay branch in ‘Lu to sup(180m)Hf 
for investigation of the r-process nucleosynthesis of 
sup(180m)Ta, 10:1482 (R;DE) 
HALL EFFECT 
Quantum Mechanics 
Quasiparticle aggregation in the Fractional Quantum Hall 
Effect, 10:1423 (R;US) 
HANDLING (DATA) 
See DATA PROCESSING 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION 
Geological Surveys 
Hydrogeologic testing strategy for the Basalt Waste Isolation 
Project site, 10:265 (RA;US) 


Hydrogeologic testing strategy for the Basalt Waste Isolation 
Project site, 10:265 (RA;US) 
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HAPO 
Radioactive Waste Management 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report for July 1984, 10:309 (R;US) 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report for June 1984, 10:310 (R;US) 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report, August 1984, 10:308 (R;US) 
Radioactive Waste Processing 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report for July 1984, 10:309 (R;US) 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report for June 1984, 10:310 (R;US) 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report, August 1984, 10:308 (R;US) 
Radioactive Waste Storage 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report for July 1984, 10:309 (R;US) 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report for June 1984, 10:310 (R;US) 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report, August 1984, 10:308 (R;US) 
HARD COAL 
See ANTHRACITE 
HASTELLOY N 
Physical Radiation Effects 
GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 
HASTELLOY X 
Corrosion 
Effect of temperature on corrosion of hastelloy XR exposed to 
simulated VHTR environments, 10:903 (R;JP;In Japanese) 
Physical Radiation Effects 
Effects of thermal neutron irradiation on ductility of austenitic 
heat resisting alloys for HTR application, 10:905 (R;JP) 
GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 
HAWAII 
Ocean Thermal Power Plants 
The renewable energy field is gaining power, 10:406 (J;US) 
HCDA 
See REACTOR CORE DISRUPTION 
H-COAL PROCESS 
Catalysts 


ESCOE Engineering Program. Quarterly report, July 1, 1984- 
September 30, 1984, 10:6 (R;US) 
HD 8077 
See NICKEL BASE ALLOYS 
HE-3 COUNTERS 
Manuals 
Universal Fast Breeder Reactor Subassembly Counter manual, 
10:332 (R;US) 
HEAT DISSIPATION 


See ENVIRONMENTAL TRANSPORT 
THERMAL EFFLUENTS 


HEAT ENGINES 
See also STIRLING ENGINES 
Comparative Evaluations 
Automotive and fuel technologies: current and future options, 
10:859 (R;US) 
HEAT EXCHANGERS 


Geochemical engineering in support of: heat cycle research 
brine injection technology, Heber Demonstration Plant, 
10:462 (RA;US) 

Intermediate heat exchanger design study of 25 MW straight- 
tube hexagonal modular type, 10:567 (R;JP;In Japanese) 

Heat Transfer 

Hydrodynamics of single- and two-phase flow in inclined rod 

arrays, 10:595 (R;US) 
Hydraulics 

Hydrodynamics of single- and two-phase flow in inclined rod 

arrays, 10:595 (R;US) 
Performance 

Analysis of compact heat exchanger performance, 10:1030 

(R;US) 
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Thermal Analysis 
Analysis of compact heat exchanger performance, 10:1030 
(R;US) 
HEAT OF VAPORIZATION 
See VAPORIZATION HEAT 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Coefficient of Performance 
Efficiency of direct operating evaporators with barn exhaust 
air from fattened hogs, 10:825 (RA;DE;In German and 
English) 
Diesel Engines 
Wear and service life as factors limiting the utilization of small 
diesel engines as heat pump drive, 10:806 (R;DE;In German) 


Efficiency of direct operating evaporators with barn exhaust 
air from fattened hogs, 10:825 (RA;DE;In German and 
English) 

Conditions for convenient use of the heat pump for ventilation 
air stemming from barns, 10:824 (RA;DE;In German and 
English) 

Performance Testing 
DOE test procedure set-up measurement errors for unitary air 
conditioners, 10:519 (J;US) 
HEAT RESISTING ALLOYS 
See also ALLOY-A-286 
ALLOY-N-155 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-316 


STAINLESS STEEL-403 
STEEL-DIN-1-6770 


Corrosion 
Corrosion behavior of new superalloys developed for 
intermediate heat exchanger during exposure in simulated 
VHTR environment under thermal cycling, 10:904 (R;JP;In 
Japanese) 


Patterns in the occurrence of the brittle topologically close- 
packed phases: Al, 10:871 (R;US) 
Performance Testing 
Evaluation of candidate Stirling engine heater tube alloys after 
3500 hours exposure to high pressure doped hydrogen or 
helium. Final report, 10:865 (R;US) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER FLUIDS 
Convection 
Convection heat transfer in the critical region of fluid mixtures. 
Progress report, January-September 1984, 10:1046 (R;US) 
Critical Temperature 
Convection heat transfer in the critical region of fluid mixtures. 
Progress report, January-September 1984, 10:1046 (R;US) 
Temperature Coefficient 
Convection heat transfer in the critical region of fluid mixtures. 
Progress report, January-September 1984, 10:1046 (R;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATING OILS 
Prices 
Monthly petroleum product price report, November 1981, 
10:193 (R;US) 
Monthly petroleum product price report, December 1981, 
10:194 (R;US) 
Monthly Petroleum Product Price Report, October 1981, 
10:192 (R;US) 
Retail Prices 
Prices and margins of No. 2 distillate fuel oil, November 1981: 
a monthly report, 10:187 (R;US) 


HEAVY ION REACTIONS 
Smail Angle Scattering 


Prices and margins of No. 2 distillate fuel oil, October 1981: a 
monthly report, 10:186 (R;US) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Environmental Impacts 
Present level and development trends in indoor heating in 
private households. Vol. 3, 10:798 (R;Dz;In German) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also NACSSC 
Colliding Beams 
New collider scheme at LBL, 10:1079 (R;US) 
Meetings 
Proceedings of the workshop on prospects for research with 
radioactive beams from heavy ion accelerators, 10:1095 
(R;US) 
HEAVY ION REACTIONS 


See also ALUMINIUM 27 REACTIONS 
ARGON 40 REACTIONS 
CALCIUM 48 REACTIONS 
CARBON 12 REACTIONS 
CHROMIUM 52 REACTIONS E 
DEEP INELASTIC HEAVY ION REACTIONS 
IRON 58 REACTIONS 
MAGNESIUM 24 REACTIONS 
NEON 20 REACTIONS 
NICKEL 64 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
TITANIUM 50 REACTIONS 


Backscattering 
Global study of anomalous back-angle heavy-ion elastic 
scattering, 10:1501 (RA;BR) 
Color Model 
Colour rope model for extreme relativistic heavy ion collisions, 
10:1496 (R;DE) 
Compound-Nucleus Reactions 
Multistep nature of heavy-ion fusion reactions, 10:1459 
(RA;BR) 


Scattering 

Forward glory effects in heavy ion reactions, 10:1502 (RA;BR) 

Global study of anomalous back-angle heavy-ion elastic 
scattering, 10:1501 (RA;BR) 

Nuclear structure effects in heavy ion fusion and elastic 
scattering at low energies, 10:1497 (RA;BR) 

Rainbow vs Fresnel diffraction : the nature of the heavy-ion 
elastic scattering cross section at small angles, 10:1500 
(RA;BR) 

Fusion Reactions 

Multistep nature of heavy-ion fusion reactions, 10:1459 
(RA;BR) 

Nuclear structure effects in heavy ion fusion and elastic 
scattering at low energies, 10:1497 (RA;BR) 

Inelastic Scattering 

Validity of the Austern-Blair relation for heavy-ion inelastic 

scattering, 10:1506 (RA;BR) 
Inverse Scattering Problem 

Semi-classical inverse scattering theory for heavy-ion 

scattering, 10:1504 (RA;BR) 
Multiple Production 

Colour rope model for extreme relativistic heavy ion collisions, 

10:1496 (R;DE) 
Optical Models 

Heavy-ion total reaction cross section and nuclear 

transparency, 10:1503 (RA;BR) 


Polarization potentials in heavy ion scattering, 10:1505 
(RA;BR) 


Polarization potentials in heavy ion scattering, 10:1505 
(RA;BR) 
Small Angle Scattering 
Rainbow vs Fresnel diffraction : the nature of the heavy-ion 
elastic scattering cross section at small angles, 10:1500 
(RA;BR) 





HEAVY ION REACTIONS 
String Models 


String Models = 
Colour rope model for extreme relativistic heavy ion collisions, 
10:1496 (R;DE) 
Total Cross Sections 
Heavy-ion total reaction cross section and nuclear 
———- 10:1503 (RA;BR) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 
See also LEAD 208 
LEAD 210 
OSMIUM 189 
POLONIUM 210 
RADIUM 226 
RADON 222 
THALLIUM 201 
Phonon Model 
Neutron strength functions in the quasiparticle-phonon model, 
10:1511 (RA;SU;In Russian) 
Strength Functions 
Neutron functions in the quasiparticle-phonon model, 
10:1511 (RA;SU;In Russian) 
HEAVY OILS 
See PETROLEUM 
HEBER GEOTHERMAL FIELD 


Geology 
Notes and figures on the Heber Geothermal Reservoir, 10:471 
(RA;US) 


Notes and figures on the Heber Geothermal Reservoir, 10:471 
(RA;US) 
HELIOTRON 
Adiabatic “sna angen 
Magnetic surface compression heating in the heliotron device, 
10:1583 (RA;JP) 


Corrosive Effects 
Corrosion behavior of new superalloys developed for 
intermediate heat exchanger during exposure in simulated 
VHTR environment under thermal cycling, 10:904 (R;JP;In 
Japanese) 
Ton-Atom Collisions 
Charge exchange collision study between C*, N* or O* ions 
and D: or He in the keV range 14-80; post-collisional X 
emission cross section measurement, 10:1366 (R;FR;In 
French) 
Recent advances in forward electron production studies in ion- 
atom and ion-solid collisions, 10:1362 (R;US) 
HELIUM 3 TARGET 


Electron Reactions 
*He(e,e’2* )°H: planned experiments, 10:1443 (RA;NL) 
(p,2p) and (¢,e'p) on 7H and *He, 10:1442 (RA;NL) 
High-momentum components in *He(e,e’) and (e,e'p), 10:1441 
(RA;NL) 
Progress in the study of proton hole states with high-resolution 
(c,e’p) experiments, 10:1439 (RA;NL) 


(p,2p) and (¢,e’p) on *H and *He, 10:1442 (RA;NL) 
4 TARGET 


Electron Reactions 
(p,2p) and (¢,e'p) on *H and *He, 10:1442 (RA;NL) 
Proton Reactions 


(p,2p) and (¢,e’p) on *H and *He, 10:1442 (RA;NL) 
HELIUM DILUTION REFRIGERATORS 
Data Acquisition Systems 
Automated data acquisition for large cryogenic systems, 10:528 
(BA;US) 
Test Facilities 
Automated data acquisition for large cryogenic systems, 10:528 


(BA;US) 

HEMATOPOIETIC SYSTEM 

See also BONE MARROW 
Biological Radiation Effects 
Effect of sublethal doses of enhanced neutron radiation on the 

hematopoietic system of the Rhesus monkey, 10:1278 
(RA;FR;In French and English) 

HEPTANE 


Reforming 
The structure sensitivity of platinum catalysts for reforming 
reactions as revealed by single crystal studies, 10:182 (J;US) 
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HERBICIDES 
Biological Effects 
Comparison of toxicity to terrestrial plants with algal growth 
inhibition by herbicides, 10:1306 (R;US) 
HETEROCYCLIC COMPOUNDS 
See also DIOXIN 
FURANS 
LACTONES 
PHTHALOCYANINES 
Reduction 
Reductive elimination of vicinal oxygen function with 
palladium(o). Applications in withanolides interconversions, 
10:1004 (RA;IL) 
HETEROGENEOUS REACTOR CORES 
Neutron Transport Theory 
Analysis of reactor physics experiments at a heterogeneous fast 
critical assembly (ZPPR-7A), 10:593 (R;JP;In Japanese) 


HEXANE 
Catalytic Reforming 
The structure sensitivity of platinum catalysts for reforming 
reactions as revealed by single crystal studies, 10:182 (J;US) 
HEXOSES 
See also GLUCOSE 
Tissue Distribution 
Methodical investigations regarding the influence of narcosis 
on the distribution of L-*H-fucose in the brain of rats after 
intracerebral application, 10:1216 (R;DE;In German) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Laboratories 
High energy physics facilities, 10:1386 (R;US) 
Reviews 


Elementary particle physics: new experimental data are 
obtained during the last year, 10:1393 (R;SU;In Russian) 

MPI fuer Physik und Astrophysik. Werner-Heisenberg-Institut 
fuer Physik - annual report 1983, 10:1390 (R;DE;In German) 

Physics in the 100-200 GeV C.M. energy region, 10:1385 
(R;FR) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES 
Marine Disposal 
NEA seabed program: US role, 10:278 (RA;US) 
Monitored Retrievable Storage 

Licensing considerations for monitored retrievable storage, 

10:268 (RA;US) 
Packaging 

Long-term performance of materials used for high-level waste 
packaging. First quarterly report, year three April-June 
1984. Volume 1, 10:306 (R;US) 

Radioactive Waste Disposal 

Feasibility study of buried crystalline rocks as a potential 
environment for a high-level radioactive-waste repository, 
10:276 (RA;US) 

NEA seabed program: US role, 10:278 (RA;US) 

NRC high level waste regulatory research: purpose, 10:272 
(RA;US) 

Nuclear Waste Fund management, 10:257 (RA;US) 

Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 

Radioactive Waste Processing 

Facility for concreting radioactive wastes in waste drums, 

10:316 (TG;GB) 
Solidification 

Facility for concreting radioactive wastes in waste drums, 

10:316 (TG;GB) 
Waste Transportation 

Industry views on transportation of high level radioactive 
materials, 10:243 (RA;US) 

NEA seabed program: US role, 10:278 (RA;US) 

Nuclear Waste Policy Act transportation planning, 10:242 
(RA;US) 
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HIGH-TEMPERATURE FUEL CELLS 
Design 


High-temperature, solid oxide electrolyte fuel cell power 
generation system. Annual report, June 1, 1981-May 31, 
1982, 10:779 (R;US) 
Materials 
High-temperature, solid oxide electrolyte fuel cell power 
generation system. Annual report, June 1, 1981-May 31, 
1982, 10:779 (R;US) 
Performance Testing 
High-temperature, solid oxide electrolyte fuel cell power 
generation system. Annual report, June 1, 1981-May 31, 
1982, 10:779 (R;US) 
HIPPOCAMPUS 
Radiation Effects 
Quantitative study of radiation induced damage in rabbit gyrus 
dentatus for the determination of relative biological 
effectiveness of 34 MeV p/Be neutron for brain nerve cells, 
10:1291 (RA;FR;In French) 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 150 
Mass Defect 
Mass measurements of neutron-deficient rare-earth isotopes, 
10:1476 (RA;DE) 
HORMONES 
See also STEROID HORMONES 
Radioimmunoassay 
Biological radioimmunological microassay to determine 
hypophysiotropic factors, 10:1243 (R;DE;In German) 
HOSPITALS 
Energy Audits 
Analysis of post-audit energy data at 41 hospitals, 10:811 
(R;US) 
HOT PLASMA 
Lower Hybrid Heating 
Effect of LH wave on the peripheral plasma of TM-1-MH 
tokamak, 10:1581 (RA;CS) 


Recent measurements on the MT-1 tokamak, 10:1568 (RA;CS) 
Mathematical Models 
Dynamics of overheated magnetized plasma column (abstract), 
10:1579 (RA;CS) 
Parametric Instabilities 
Effect of LH wave on the peripheral plasma of TM-1-MH 
tokamak, 10:1581 (RA;CS) 
Tearing Instability 
Kinetic description of tearing mode M=1, 10:1580 (RA;CS;In 
Russian) 
Townsend Discharge 
Investigations of the start up phase in the TM 1 tokamak, 
10:1570 (RA;CS) 
Wall Effects 
Influence of condition of vacuum chamber wall upon discharge 
parameters in the Tuman-2a tokamak, 10:1630 (RA;CS;In 
Russian) 
Recent measurements on the MT-1 tokamak, 10:1568 (RA;CS) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 


Geothermal alternate energy: Expanding the options, 10:474 
(J;US) 
Field Tests 
In-situ experiments in an artificially created fracture at shallow 
depth considering technologies for extraction of terrestrial 
heat from dry rock, 10:466 (R;DE;In German) 
Geothermal Exploration 
Interaction of seismic waves with a viscous liquid layer, 10:454 
GJ;US) 
Scapolite phenocrysts in a latite dome, northwest Arizona, 
USA, 10:455 (J;NL) 
Heat Extraction 
In-situ experiments in an artificially created fracture at shallow 
depth considering technologies for extraction of terrestrial 
heat from dry rock, 10:466 (R;DE;In German) 


Fracturing 
In-situ experiments in an artificially created fracture at shallow 
depth considering technologies for extraction of terrestrial 
heat from dry rock, 10:466 (R;DE;In German) 
Workover operations: present status, 10:473 (RA;US) 
Uses 
Geothermal alternate energy: Expanding the options, 10:474 
(J;US) 
HOUSEHOLDS 
Conservation 
Judgment of the market supply of plants and equipment for the 
utilization and conservation of energy in agricultural 
households, 10:822 (RA;DE;in German) 
Reports of the Laender on energy consultancy in agricultural 
households, 10:845 (RA;DE;In German) 
Use of energy in agricultural households, 10:782 (R;DE;In 
German) 


Energy Consumption 
Energy situation - forecasts and trends of energy supply and 
use in agricultural households, 10:783 (RA;DE;In German) 
Use of energy in agricultural households, 10:782 (R;DE;In 
German) 


HOUSES 
Air Infiltration 
Air infiltration and building tightness measurements in passive 
solar residences, 10:429 (J;US) 


Air infiltration and building tightness measurements in passive 
solar residences, 10:429 (J;US) 
Passive Solar Cooling Systems 
Air infiltration and building tightness measurements in passive 
solar residences, 10:429 (J;US) 
Passive Solar Heating Systems 
Air infiltration and building tightness measurements in passive 
solar residences, 10:429 (J;US) 
Photovoltaic Power Supplies 
Photovoltaic power system for the Holman Guest House, Fort 
Huachuca, Arizona. Final technical report, 10:394 (R;US) 
Solar Space Heating 
Passive hybrid solar heating system. Final technical report, 
10:410 (R;US) 
Weatherization 
Environment and power: home weatherization and indoor air 
pollutants, 10:1150 (R;US) 
HTGR TYPE REACTORS 
See also VHTR REACTOR 
Coated Fuel Particles 
Irradiation performance of coated particle fuel compact, (2). 
Irradiation experiments in JMTR capsule, 72F-6A, 72F-8A 
and 72F-9A, 10:569 (R;JP;In Japanese) 


General Atomic sulfur-iodine thermochemical water-splitting 
process, 10:342 (J;US) 
Economic Analysis 
Investment risk assessment of the HTGR steam 
cycle/cogeneration plant, 10:565 (R;US) 
Heat Exchangers 
Intermediate heat exchanger design study of 25 MW straight- 
tube hexagonal modular type, 10:567 (R;JP;In Japanese) 
Heat Transfer 
Laminar heat transfer to a gas in an annular channel at high 
heating rate. Discussion about the effects of thermal 
radiation and heat flux distribution, 10:566 (R;JP;In 
Japanese) 
Primary Coolant Circuits 
Iodine sorption/desorption from low-alloy steel and graphite. 
Draft, 10:563 (R;US) 
Reactor Materials 
Iodine sorption/desorption from low-alloy steel and graphite. 
Draft, 10:563 (R;US) 
Research Programs 
HTGR technology program. Semiannual report for the period 
ending March 31, 1984, 10:564 (R;US) 
Risk Assessment 
Investment risk assessment of the HTGR steam 
cycle/cogeneration plant, 10:565 (R;US) 





Temperature distribution of the bottom structure of HENDEL 
T2 test section. In-core structure test section, 10:570 (R;JP;In 


Japanese) 
HUGENHOLTZ-PINES THEORY 


Human factors engineering--view of a national laboratory, 
10:624 (J;US) 
Review of human factors in aids development at Oak 
Ridge National Laboratory, 10:623 (J;US) 
Research Programs 
Review of human factors in operator aids development at Oak 
Ridge National Laboratory, 10:623 (J;US) 
HUMAN FACTORS ENGINEERING 
Human reliability analysis using event trees, 10:589 (R;NL) 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
Genetically Significant Dose 
Population exposure due to nuclear medical diagnosis and 
therapy in the Munich and Rottal/Inn regions in 1978, 
10:1261 (R;DE;In German) 
Nutritional Deficiency 
Serum-ferritin and iron absorption for the study of body iron 
stored in the Thai . Final report for the period 15 
November 1980-31 January 1984, 10:1255 (R;XA) 
Radiation Doses 
Background radiation in two locations in Deaf Smith and 
Swisher Counties within the Palo Duro Basin, 10:325 (R;US) 
Limited risk assessment and some cost/benefit considerations 
for greater confinement disposal compared to shallow land 
burial, 10:326 (R;US) 
Preclosure radiological calculations to support salt site 
evaluations, 10:324 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HURRICANES 


Spiral structure of a tropical cyclone and computation of 
maximum wind speed in it, 10:1346 (R;XA) 
Mathematical Models 
Spiral structure of a tropical cyclone and computation of 
maximum wind speed in it, 10:1346 (R;XA) 
HYBRID REACTORS 
Breeding Blankets 
Energy balance simulation and blanket characteristics of the 
RF heated hybrid tokamak reactor, 10:1633 (RA;CS) 
Energy Balance 
Energy balance simulation and blanket characteristics of the 
RF heated hybrid tokamak reactor, 10:1633 (RA;CS) 
HYDRAULIC FRACTURES 
Crack Propagation 
Fracture mechanics analysis of massive hydraulic fracturing 
containment, 10:221 (R;US) 
HYDRAULIC FRACTURING 
Bench-Scale Experiments 
Analysis of fracturing mechanisms in naturally fractured rocks. 
Third quarterly report, 10:219 (R;US) 
Mechanics 


Fracture mechanics analysis of massive hydraulic fracturing 
containment, 10:221 (R;US) 


Programs 
In-situ experiments in an artificially created fracture at shallow 
depth considering technologies for extraction of terrestrial 
heat from dry rock, 10:466 (R;DE;In German) 
HYDRAULIC RAMS 


See PUMPS fc 
HYDROCARBONS 
See also BENZENE 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
TETRALIN 
TOLAN 
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TOLUENE 
Fischer-Tropsch Synthesis 
Studies on the selectivity of Fischer-Tropsch synthesis on iron 
catalysts, 10:355 (R;DE;In German) 


Thermodynamic Properties 

SRC-I thermophysical property data base. Volume 1, 10:63 
(R;US) 

SRC-I thermophysical property data base. Volume 2 (500 
sources of thermodynamic information on materials pertinent 
to coal liquefaction; no text), 10:9 (R;US) 

Toxicity 

Acute toxicity of water soluble fractions derived from a coal 

liquid (SCR-II) to three aquatic organisms, 10:1314 (J;NL) 
HYDROCHLORIC ACID 
Electron-Molecule Collisions 

Ro-vibrational excitation of HCl by electron impact, 10:1380 

(J;US) 
HYDROCORTISONE 
Biological Radiation Effects 

Pituitary-adrenal axis activity in rats after whole-body 
irradiation. Comparison with plasma cortisol evolution in 
four cases of human protacted whole-body irradiation, 
10:1277 (RA;FR;In French) 

HYDROELECTRIC POWER 
California energy flow in 1983 (1976 through 1983), 10:758 
(R;US) 
Energy Storage 
Underground pumped hydroelectric storage, 10:717 (R;US) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Adsorption 


Adsorption of hydrogen isotopes by metals in non-equilibrium 
conditions, 10:901 (RA;SU;In Russian) 
Atom-Molecule Collisions 
Semiclassical adiabatic theory of resonances in 3D reactive 
scattering, 10:1369 (RA;IL) 


Quarterly literature review of hydrogen energy. A 
bibliography with abstracts, second quarter 1975, 10:338 
(R;US) 

Quarterly literature review of hydrogen energy. A 
bibliography with abstracts, third quarter 1975, 10:337 
(R;US) 

Chemical Composition 

6000 tpd SRC-I Demonstration Plant gas systems. Design 

baseline package, Volume 7, 10:17 (R;US) 


6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 12, 10:21 (R;US) 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 7, 10:17 (R;US) 
Rates 


Wilsonville Advanced Coal Liquefaction Research and 
Development Facility, Wilsonville, Alabama. Technical 
progress report, Run 245 with Illinois 6 coal, 10:30 (R;US) 


6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 4, 10:15 (R;US) 
Diffusion 
Hydrogen trapping, diffusion, and recombination in austenitic 
stainless steels, 10:1603 (R;US) 
Steady state hydrogen transport in solids exposed to fusion 
reactor plasmas. Pt. 1. Theory, 10:921 (J;NL) 
Flame Propagation 
Determination of adiabatic flame speeds by boundary value 
methods, 10:345 (J;GB) 
Photoionization 
Resonantly enhanced multiphoton ionization of molecules, 
10:1006 (R;US) 


6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 7, 10:17 (R;US) 


Hydrogen trapping, diffusion, and recombination in austenitic 
stainless steels, 10:1603 (R;US) 
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Recovery 
Hydrogen recovery with metal hydrides, 10:344 (J;US) 
Recycling 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 7, 10:17 (R;US) 
Control of surface composition and hydrogen recycling by 
plasma conditioning, 10:1556 (R;US) 


Hydrogen trapping, diffusion, and recombination in austenitic 
stainless steels, 10:1603 (R;US) 
Vibrational States 
Vibrational relaxation in He molecules by wall collisions: 
applications to negative ion source processes, 10:1377 (R;US) 
HYDROGEN 1 TARGET 
Proton Reactions 
Measurement of the Wolfenstein parameters for proton-proton 
and proton-neutron scattering at 500 MeV, 10:1445 (R;US) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN DEUTERIDE 
Production 
Production of HD gas by controlled reaction of LiAID, and 
H2O, 10:1013 (R;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 1 PLUS 
For H;* ions. 
Ion Spectroscopy 
Alignment of high Rydberg states in hydrogen, 10:1361 (R;US) 
HYDROGEN LOGS 
See NEUTRON LOGGING 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
Fluid fertilizers, 10:1257 (R;US) 
Hydrogen recovery with metal hydrides, 10:344 (J;US) 
Quarterly literature review of hydrogen energy. A 
bibliography with abstracts, second quarter 1975, 10:338 
(R;US) 
Comparative Evaluations 
Refining synthetic liquids from coal and shale. Final report, 
10:46 (R;US) 
Electrolysis 
Current status of advanced electrolytic hydrogen production in 
the United States and abroad, 10:341 (J;US) 
Design and testing of 200 SCFH SPE water electrolysis unit, 
10:339 (J;US) 
Hydrogen from solar energy, 10:336 (R;US) 
Static feed water electrolysis hydrogen production from 
impure water sources, 10:340 (J;US) 
Technology Assessment 
Refining synthetic liquids from coal and shale. Final report, 
10:46 (R;US) 
Thermochemical Processes 
Alternate thermochemicai cycles for advanced hydrogen 
production, 10:343 (J;US) 
General Atomic sulfur-iodine thermochemical water-splitting 
process, 10:342 (J;US) 
Hydrogen from solar energy, 10:336 (R;US) 
HYDROGEN STORAGE 
Quarterly literature review of hydrogen energy. A 
bibliography with abstracts, second quarter 1975, 10:338 
;US) 


6000 tpd SRC-I Demonstration Plant gas systems. Design 

baseline package. Volume 9, 10:19 (R;US) 
HYDROGENATION 
Catalysts 

Cation promotion effects in zeolite-supported F-T catalysts. 
Fourth quarterly report, June 1984-August 1984, 10:352 
(R;US) 

Char oil energy development. Monthly report No. 27, 
November 1973, 10:48 (R;US) 


ILEUM 
Small Angle Scattering 


Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report number 4, July 1-September 30, 1984, 10:40 
(R;US) 

Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 4, May 1, 1984-July 31, 1984, 10:44 (R;US) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1984, 10:5 (R;US) 

HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL STAGE 
Geochemistry 

Isotopic study of some fossil and actual hydrothermal systems, 

10:1333 (R;FR;In French) 
HYDROTHERMAL SYSTEMS 
Overview of geothermal reservoir engineering research in FY 
1982, 10:469 (RA;US) 
HYDROXIDES 
See also POTASSIUM HYDROXIDES 
SODIUM HYDROXIDES 
Chemical Analysis 

Behavior of coal ash and alkali matter in a coal-fired gas 

turbine system, 10:517 (J;US) 
HYDROXY COMPOUNDS 

For organic compounds only and excluding SACCHARIDES, 

GLYCOSIDES and HYDROXY ACIDS. 


See also ESTRADIOL 
ESTRIOL 
ESTRONE 
MELANIN 
PHENOLS 


Reduction 
Reductive elimination of vicinal oxygen function with 
palladium(o). Applications in withanolides interconversions, 
10:1004 (RA;IL) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 
See HYDROXIDES 
HYDROXYLAMINE 


Determination of hydroxylamine in purex process solutions, 
10:233 (R;DE;In German) 
HYPOPHYSIS 
See PITUITARY GLAND 


IAEA 
Radioactive Waste Management 
IAEA waste management activities, 10:282 (RA;US) 
I-BEAM TYPE REACTORS 
Target Chambers 
Stress analysis of a light ion beam fusion facility target 
chamber, 10:1676 (BA;NL) 
IBR-2 REACTOR 
Dynamics 
Extracted neutron beams experimental facilities and program of 
the first experiments at the IBR-2 reactor, 10:629 (RA;SU;In 
Russian) 
Neutron Reflectors 
Some results of the IBR-2 research reactor start-up, 10:628 
(RA;SU;In Russian) 
Reactor Start-Up 
Some results of the IBR-2 research reactor start-up, 10:628 
(RA;SU;In Russian) 
Small Angle Scattering 
Extracted neutron beams experimental facilities and program of 
the first experiments at the IBR-2 reactor, 10:629 (RA;SU;In 
Russian) 
ILEUM 
See SMALL INTESTINE 





Illinois Energy Plan. Volume 9. Natural gas regulatory issues: 
an Illinois perspective, 10:222 (R;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE PROCESSING 


Reviews 
processing, 10:1250 (J;US) 


Digital image 
IMPACT STRENGTH 
Computer Calculations 
IMPAC2-JR: a computer program to analyze impact response 
of shipping container, 10:1027 (R;JP;In Japanese) 
Codes 


SHOCK-JR: a computer program to analyze impact response 
of shipping container, 10:1028 (R;JP;In Japanese) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Off-Gas Systems 
Wet offgas scrubbing for radwaste thermal processing, 10:304 
(R;US) 
INCOLOY 800 


Hardening 
Structural evolution of alloy 800 induced by thermal aging and 
their consequences of the mechanical properties of the 
material, 10:876 (R;FR;In French) 
Performance Testing 
Evaluation of candidate Stirling engine heater tube alloys after 
3500 hours exposure to high pressure doped hydrogen or 
helium. Final report, 10:865 (R;US) 
Phase Studies 
Structural evolution of alloy 800 induced by thermal aging and 
their consequences of the mechanical properties of the 
material, 10:876 (R;FR;In French) 
INCONEL 625 
Performance Testing 
Evaluation of candidate Stirling engine heater tube alloys after 
3500 hours exposure to high pressure doped hydrogen or 
helium. Final report, 10:865 (R;US) 
INCONEL 718 
Performance Testing 
Evaluation of candidate Stirling engine heater tube alloys after 
3500 hours exposure to high pressure doped hydrogen or 
helium. Final report, 10:865 (R;US) 
INCONEL ALLOYS 


See also INCONEL 625 
INCONEL 718 


Performance Testing 
Evaluation of candidate Stirling engine heater tube alloys after 
3500 hours exposure to high pressure doped hydrogen or 
helium. Final report, 10:865 (R;US) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
INDIANA UNIVERSITY CYCLOTRON 
See IU CYCLOTRON 


Indonesia - energy situation 1982/83, 10:726 (R;DE;In 
German) 
INDOOR AIR POLLUTION 
Environment and power: home weatherization and indoor air 
pollutants, 10:1150 (R;US) 
Health Hazards 
Indoor air quality: a researcher's perspective, 10:1147 (R;US) 
Indoor air and human health: major indoor air pollutants and 
their health implications, 10:1148 (R;US) 
Research Programs 
Indoor air quality: why research, 10:1149 (R;US) 
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INDUCTION FURNACES 
Feasibility Studies 
High-frequency furnace. Technical progress report: Twelfth 
quarterly report, September 30, 1984, 10:381 (R;US) 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 

COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
DESALINATION PLANTS 
ETHANOL PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 


Cogeneration 
Industrial energy use and cogeneration, 10:747 (RA;US) 
Energy Audits 
Energy conservation techniques. A. walk-through audit 
checklist (booklet), 10:788 (R;US) 
Fifty case studies of industrial energy conservation among 
small and medium-size manufacturers, 10:790 (R;US) 
Program of direct energy efficiency improvement for medium- 
size and small manufacturers. Energy Analysis and 
Diagnostic Centers phase two of the 1981-1983 program, 
10:789 (R;US) 
Energy Conservation 
Industrial energy use and cogeneration, 10:747 (RA;US) 
Program of direct energy efficiency improvement for medium- 
size and small manufacturers. Energy Analysis and 
Diagnostic Centers phase two of the 1981-1983 program, 
10:789 (R;US) 
INDUSTRIAL RADIOGRAPHY 
See also BIOMEDICAL RADIOGRAPHY. 
Image Processing 
Assessment of radiographic image enhancement methods for 
refractory-lined coal-gasification-system components, 10:1 


Combustion of industrial waste gases, residual and waste 
liquids and fluids, 10:1066 (R;DE;In German) 
INDUSTRY 


See also AGRICULTURE 
AUTOMOTIVE INDUSTRY 
BEVERAGE INDUSTRY 
COAL INDUSTRY 
FISHING INDUSTRY 
FOOD INDUSTRY 
NATURAL GAS INDUSTRY 
PETROLEUM INDUSTRY 


Data Acquisition 
GIDEP Representative interaction, 10:1689 (R;US) 
Energy cascading combined with thermal energy storage in 
industry, 10:748 (R;XE) 
Energy Conservation 
Energy cascading combined with thermal energy storage in 
industry, 10:748 (R;XE) 
Heat Recovery 
Identification of thermal energy storage opportunities in 
industrial processes, 10:830 (R;US) 
Heat Storage 
Identification of thermal energy storage opportunities in 
industrial processes, 10:830 (R;US) 
Total ——_ Systems 
combined with thermal energy storage in 
aioe 10:748 (R;XE) 
INELASTIC SCATTERING 
See also DEEP INELASTIC SCATTERING 
Computer Calculations 
Strong channel coupling method for cross-section calculations 
(ECIS code), 10:1436 (R;FR) 
Coupled Channel Theory 
Strong channel coupling method for cross-section calculations 
(ECIS code), 10:1436 (R;FR) 
Cross Sections 
Strong channel coupling method for cross-section calculations 
(ECIS code), 10:1436 (R;FR) 
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INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
M 


12th Czechoslovak seminar on plasma physics and technology. 
Liblice, March 21 to 25, 1983, 10:1628 (R;CS;In English and 
Russian) 
INFLAMMATION 


vity Effects 
Study of the influence of an acute inflammation on 
radiosensitivity. Study of a non specific inflammation model 
induced in mice by polyacrylamide, 10:1292 (RA;FR;In 
French) 
INFORMATION 
See also DATA 
Computer Networks 
Post-processing of bibliographic citations from DOE/RECON, 
NASA/RECON, and DOD/DROLS. Revision 1, 10:1706 
(R;US) 
INFORMATION SYSTEMS 
Directories 
EPA (Environmental Protection Agency) Environmental Data 
Base and Model Directory. Volume 1, 10:1141 (R;US) 
EPA (Environmental Protection Agency) Environmental Data 
Base and Model Directory. Volume 2. Parts 1 and 2, 10:1142 
(R;US) 


See also WOUNDS 


Subtraction radiography for the diagnosis of bone lesions in 
dogs. Report for 1982-1984, 10:1235 (R;US) 


See also DIPTERA 


Effects 
Potential terrestrial fate and effects on soil biota of a coal 
liquefaction product spill, 10:208 (J;US) 
IN-SITU GASIFICATION 
Economics 
Opportunities in underground coal gasification, 10:55 (J;US) 
Technology Assessment 
Opportunities in underground coal gasification, 10:55 (J;US) 
INSPECTOR GENERAL (US DOE) 
See US DOE INSPECTOR GENERAL 
‘ABILITY 


Dynamics 
Chaotic dynamics in feedback control systems. Final report, 
October 1, 1980-December 31, 1982, 10:1022 (R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERACTING BOSON MODEL 
Symmetry 


Supersymmetry in nuclei, 10:1413 (BA;US) 
INTERACTIVE DISPLAY DEVICES 
Codes 
QKPLT Users Guide. Version 2.0, 10:1696 (R;US) 
INTERACTIVE GRAPHICS 
See INTERACTIVE DISPLAY DEVICES 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 


Power quality and protection of electric distribution systems 
with small, dispersed generation devices, 10:527 (R;US) 
INTERFEROMETERS 
Design 
Phase distortion by concave lens effect for FIR interferometry, 
10:1584 (R;JP) 
INTERFEROMETRY 
Corrections 
Phase distortion by concave lens effect for FIR interferometry, 
10:1584 (R;JP) 


INVERTERS 
Transients 


INTERMEDIATE BOSONS 
Final-State Interactions 
Luminosities for collisions of intermediate bosons and other 
partons, 10:1408 (R;US) 
INTERMEDIATE BTU GAS 
250 to 900 Btu/ft*. 
Combustion 


Combustion 
Intermediate BTU gas global flame kinetics, 10:361 (J;US) 
Flame Propagation 
Intermediate BTU gas global flame kinetics, 10:361 (J;US) 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 


Intermediate BTU gas global flame kinetics, 10:361 (J;US) 
Kinetics 


Neutron strength functions in the quasiparticle-phonon model, 
10:1511 (RA;SU;In Russian) 
Strength Functions 
Neutron strength functions in the quasiparticle-phonon model, 
10:1511 (RA;SU;In Russian) 
INTERNAL IRRADIATION 
Personnel Dosimetry 
Monitoring and assessment of internal exposure in the Federal 
Republic of Germany, 10:1264 (R;DE;In German and 


English 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERSTELLAR SPACE 
Gamma Astronomy 
Interstellar medium structure and content and gamma ray 
astronomy, 10:1338 (R;FR;In French, English) 
INTOR TOKAMAK 
International Tokamak Reactor. 
Construction 
FED-INTOR activity, 10:1666 (BA;NL) 
Coordinated Research Programs 
Progress report on research and development work 1983 of the 
nuclear fusion project, 10:1644 (R;DE;In German) 
Magnet Coils 
Structural design procedures for FED/INTOR magnet 
systems, 10:1673 (BA;NL) 
Research Programs 
INTOR mechanical configuration concept, 10:1667 (BA;NL) 
INVERTERS 


Harmonics 
Analysis of inverter models and harmonic propagation. Part II. 
Harmonic propagation, 10:398 (R;US) 
Mathematical Models 
Analysis of inverter models and harmonic propagation. Part 
III. Transient processes in inverter models, 10:399 (R;US) 


Analysis of inverter models and harmonic propagation. Part 
III. Transient processes in inverter models, 10:399 (R;US) 





lODINE 
Adsorption 


IODINE 


Study of the adsorption of methyl iodide and molecular iodine 
on clean uranium and uranium dioxide surfaces by means of 
X-ray photoelectron (XPS) and Auger electron spectroscopy 
(AES), 10:1012 (R;DE) 


Iodine sorption/desorption from low-alloy steel and graphite. 
Draft, 10:563 (R;US) 
IODINE 129 
Monitors 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 
On-Line Measurement Systems 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 
Radionuclide Migration 
Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(R;US) 
IODINE IODIDES 
See IODINE 
ION ACOUSTIC WAVES 
Non-dispersive ion waves 
Brillouin Effect 
Ton acoustic turbulence and anomalous transport, 
10:1576 (RA;CS;In Russian) 
ION BEAM INJECTION 
Energy Transfer 
Comparative analysis of the energy transfer to a target in the 
case of laser and beam CTF, 10:1637 (RA;CS;In Russian) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION COLLISIONS 


See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
JON-MOLECULE COLLISIONS 


Secondary Emission 
Recent advances in forward electron production studies in ion- 
atom and ion-solid collisions, 10:1362 (R;US) 
ION DETECTION 
Position Sensitive Detectors 
Response of silicon position sensitive detectors to heavy ions, 
10:1105 (RA;BR) 
Si Semiconductor Detectors 
Response of silicon position sensitive detectors to heavy ions, 
10:1105 (RA;BR) 
ION EMISSION 
Beam 
Evaluation of heat loadings to the arc chamber, 10:1641 
(R;JP;In Japanese) 


Electric Arcs 
Evaluation of heat loadings to the arc chamber, 10:1641 
(R;JP;In Japanese) 
ION RINGS 
Research Programs 
Field-reversing electron and ion rings for the confinement and 
heating of plasmas. Annual p report, September 1, 
1983-August 31, 1984, 10:1560 (R;US) 
ION SOURCES 
See also ALPHA SOURCES 
Source of negative ions by cesium sputtering, 10:1368 (RA;BR) 
Feasibility Studies 
Evaluation of heat loadings to the arc chamber, 10:1641 
(R;JP;In Japanese) 
Hollow Cathodes 
Study on the cathode of ion source for neutral beam injector, 
10:1643 (R;JP;In Japanese) 
Surface Ionization 
Surface ionization microscopic model study. Application to 
lithium and uranium ion source realization, 10:1365 (R;FR;In 
French) 
Thermionic Emitters 
Study on the cathode of ion source for neutral beam injector, 
10:1643 (R;JP;In Japanese) 
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ION SPECTROSCOPY 
Reviews 
Development of high-resolution spectroscopic methods and 
their use in atomic structure studies, 10:1370 (R;DK) 
ION-ATOM COLLISIONS 
Inelastic Scattering 
Notes for lectures in China: the Bethe theory of inelastic 
collisions of fast charged particles with atoms and molecules, 
10:1364 (R;US) 
Emission 


Recent advances in forward electron production studies in ion- 
atom and ion-solid collisions, 10:1362 (R;US) 
IONIC CRYSTALS 
Grain Boundaries 
Computer simulation of grain-boundary properties in ionic 
crystals and metals, 10:882 (R;US) 
IONIC REACTIONS 
See IONS 
ION-MOLECULE COLLISIONS 
Inelastic Scattering 
Notes for lectures in China: the Bethe theory of inelastic 
collisions of fast charged particles with atoms and molecules, 
10:1364 (R;US) 
IONOSPHERE 
Electric Charges 
Ionospheric characteristics: a review, 10:1352 (R;US) 
Plasma Diagnostics 
Effects of chemical releases by the STS-3 Orbiter on the 
ionosphere. Final report, 10:1348 (R;US) 
IONS 
Ions in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
See also CESIUM IONS 
GOLD IONS 
MULTICHARGED IONS 
NITROGEN IONS 
OXYGEN IONS 
SILVER IONS 
Lyman Lines 
Spectral intensities from hydrogen-like ions, 10:1373 (R;GB) 


Spectral intensities from hydrogen-like ions, 10:1373 (R;GB) 
IRIDIUM COMPOUNDS 
Electronic Structure 
Electronic structure of heavy transition metal carbonyls. 
Technical progress report I, 10:981 (R;US) 
IRON 
Activation Analysis 
Instrumental neutron activation analysis of roots and juice of 
carrot, 10:966 (RA;CS;In Czech) 
Electric Conductivity 
Electrical resistance measurements of metals to 40 GPa in the 
diamond cell, 10:918 (R;US) 
Electronic Structure 
High pressure positron annihilation studies of Fe in a diamond 
anvil cell, 10:917 (R;US) 
Irradiation 
OWR/RTNS-II low exposure spectral effects experiment, 
10:889 (R;US) 


Electrochemical influences of vitreous leached surfaces, 10:319 
(R;US) 
Muon Probes 
Electronic structure and magnetism of surfaces, interfaces and 
modulated structures (superlattices), 10:1543 (J;NL) 
Permeability 
Gas superpermeability of solid membranes and fusion 
problems, 10:1616 (RA;SU;In Russian) 


Properties 
Adsorption of hydrogen isotopes by metals in non-equilibrium 
conditions, 10:901 (RA;SU;In Russian) 
Surfaces 
Electronic structure and magnetism of surfaces, interfaces and 
modulated structures (superlattices), 10:1543 (J;NL) 
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IRON 53 
Hyperfine Structure 
Search for appropriate nuclear probes for measurements based 
on hyperfine interactions, 10:1437 (RA;BR) 
IRON 57 TARGET 
Oxygen 16 Reactions 
Study of the fusion cross sections of *O + °’Fe and *N + 
58Co leading to the same “Se compound nucleus, 10:1470 
(RA;BR) 
IRON 58 REACTIONS 
Fusion Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
IRON ALLOYS 


See also ALLOY-N-155 
INCONEL 625 
IRON BASE ALLOYS 
NIMONIC PEI6 


Identification of toughening mechanisms in W-Ni-Fe alloys by 
means of SEM fractography and metallography, 10:895 
(RA;IL) 

M 


etallography 
Identification of toughening mechanisms in W-Ni-Fe alloys by 
means of SEM fractography and metallography, 10:895 
(RA;IL) 
Oxidation 
GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 
Physical Radiation Effects 
Swelling of austenitic Fe-Ni-Cr ternary alloys during fast 
neutron irradiation, 10:891 (R;US) 
IRON BASE ALLOYS 
See also STEELS 
Physical Radiation Effects 


Microsegregation observed in Fe-35.5Ni-7.5Cr irradiated in 
EBR-II, 10:890 (R;US) 
IRON COMPLEXES 


See also FERRITIN 
Chemical Reaction Kinetics 
Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 10:1009 (RA;IL) 
Radiolysis 
Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 10:1009 (RA;IL) 
Reactions of iron(II) protoporphyrin with free radicals. A 
pulse radiolytic study, 10:1010 (RA;IL) 
Structural Chemical Analysis 
Chemistry of carbonyl] sulfide. Final report, 1 July 1983-30 
June 1984, 10:982 (R;US) 
IRON COMPOUNDS 
See also FERRITES 
IRON HYDRIDES 
IRON SULFIDES 
Catalytic Effects 
Chemistry and morphology of coal liquefaction. Quarterly 
report, April 1, 1984-June 30, 1984, 10:354 (R;US) 
IRON HYDRIDES 
Microstructure 
Application of a geometric model to the hydrides of FeTi, 
10:935 (J;GB) 
IRON SULFIDES 
See also PYRITE 
Catalytic Effects 
Integration of advanced preparation with coal liquefaction. 
Fourth quarterly technical progress report, July 1, 1984- 
September 30, 1984, 10:39 (R;US) 
IRRADIATION DEVICES 
Design 
A fuel-ringer external irradiation cavity for the annular core 
research reactor, 10:630 (J;US) 
Performance 
A fuel-ringer external irradiation cavity for the annular core 
research reactor, 10:630 (J;US) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 


IRRIGATION 
Energy Conservation 
Development and application of water and energy saving 
irrigation systems in arid zones, 10:823 (RA;DE;In German 
and English) 
Power Demand 
Irrigation demand for electricity, 10:842 (J;US) 
ISOAMYLASE 
See AMYLASE 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOPENTANE 
See 2-METHYLBUTANE 
ISOTOPE PRODUCTION 


Production of targets by centrifugation, 10:333 (RA;BR) 
ISRAEL 
Industrial Plants 
Introduction of coal slurry fuels to Israel, 10:126 (RA;US) 
ISX TOKAMAK 
Cleaning 
Discharge cleaning and plasma purity in ISX-B, 10:1557 
(R;US) 
Plasma 
FIR interferometer/polarimeter system on ISX-B tokamak, 
10:1558 (R;US) 
ITALY 
Energy Models 
Econometric estimates of the EDM model (Italian version of 
‘Frankfurt’ and ‘Cambridge’ model). Final report, 10:768 
(R;LU) 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
IU CYCLOTRON 
Accelerator Facilities 
Indiana University Cyclotron Facility. Scientific and technical 
report, January 1, 1982-December 31, 1982, 10:1435 (R;US) 


Indiana University Cyclotron Facility. Scientific and technical 
report, January 1, 1982-December 31, 1982, 10:1435 (R;US) 
Research Programs 
Indiana University Cyclotron Facility. Scientific and technical 
report, January 1, 1982-December 31, 1982, 10:1435 (R;US) 
Tus 
See TOTAL ENERGY SYSTEMS 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAERI 
Japanese Atomic Energy Research Institute. 
Research 
Reactor Engineering Department annual report. April 1, 1982 - 
March 31, 1983, 10:529 (R;JP) 
JAERI TANDEM ACCELERATOR 
Data Acquisition Systems 
Software for the spectrum plotter for the JAERI tandem data 
analyzing system, 10:1091 (R;JP;In Japanese) 
Management 


JAERI tandem annual report, 1982. September 1, 1981-March 
31, 1983, 10:1092 (R;JP) 
Research Programs 
JAERI tandem annual report, 1982. September 1, 1981-March 
31, 1983, 10:1092 (R;JP) 
JAILS 
See PUBLIC BUILDINGS 





JAPAN 
Energy Policy 


JAPAN 
Energy Policy ’ 
Present status and prospect of highly-loaded coal water slurry 
project in Japan, 10:98 (RA;US) 
Role of the second grid in Japan's energy strategy, 10:730 
(R;JP;In Japanese) 
Energy Supplies 
Role of the second grid in Japan's energy strategy, 10:730 


Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JEJUNUM 
See SMALL INTESTINE 
JET DRILLS 
Development of a water-jet concrete-cutting system. Volume 
3. System equipment and testing. Final report, 10:1025 
(R;US) 
JET ENGINE FUELS 
Sales 
Petroleum Marketing Monthly, August 1984, 10:203 (R;US) 
JMTR REACTOR 
Fission Products 
Percent fissions in Pu of the low-enriched UO: coated particles 
irradiated in JMTR, 10:632 (R;JP;In Japanese) 
In Pile Loops 
High temperature irradiation facilities in JMTR for VHTR fuel 
development, 10:588 (R;JP) 
Irradiation Devices 


High tem; irradiation facilities in JMTR for VHTR fuel 


perature 
development, 10:588 (R;JP) 


JORDAN 
Energy Policy 
Jordan - energy situation 1982, 10:764 (R;DE;In German) 
Energy Supplies 
Jordan - energy situation 1982, 10:764 (R;DE;In German) 
JOURNAL BEARINGS 
Wear 
Development of a method for wear measurement of thermplast 
journal-bearings, 10:334 (R;AT;In German) 
JT-60 REACTORS 
Computer Codes 
Library system for a one dimensional tokamak rt code: 
(LIBJT60), 1. Handling manual, 10:1640 (R;JP;In Japanese) 


K 


Electron Capture 
Inner shell capture in the intermediate velocity range, 10:1381 
(BA;US) 
Electron Transfer 
Inner shell capture in the intermediate velocity range, 10:1381 
(BA;US) 
KANSAS 
Energy Extension Service 
DOE/EES non-pilot grant final administrative closeout 


program, 10:749 (R;US) 
KAON BEAMS 


Monte Carlo study of contamination in the LESB1 low 
momentum kaon beam line at Brookhaven, 10:1086 (R;CA) 
KAONS 
Weak Particle Decay 
Experimental investigations in particle physics at intermediate 
energies. Progress December 1, 1983-November 30, 
1984, 10:1389 (R;US) 
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KENTUCKY 
Coal Industry 
[Remarks by Charlotte E. Baldwin, Secretary, Kentucky 
Cabinet for Natural Resources and Environmental 
Protection], 10:74 (R;US) 
KENYA 
Energy Analysis 
Industrial energy use in Kenya: results and analysis of a survey 
of major industries, 10:775 (R;US) 
KEROSENE 
Prices 
Monthly petroleum product price report, November 1981, 
10:193 (R;US) 
Monthly petroleum product price report, December 1981, 
10:194 (R;US) 
Monthly Petroleum Product Price Report, October 1981, 
10:192 (R;US) 
KETONES 
See also ACETOPHENONE 
ESTRONE 
Emission 
Emission of organic air pollutants from shale oil waste waters, 
10:227 (J;US) 
KIDNEYS 
Ultrastructural Changes 
Aging changes in the kidneys of two poeciliid fishes, the 
guppy Poecilia reticulatus and the Amazon molly P 
formosa, 10:1253 (J;GB) 
KNOCK-OUT REACTIONS 
Impulse Approximation 
Ambiguities in the reaction mechanism for (e,e’N), 10:1508 
(RA;NL) 
Nuclear Reaction Kinetics 
Deep-hole states studied with electromagnetic and hadronic 
probes, 10:1509 (RA;NL) 
KRYPTON 79 
De-Excitation 
Studies on the decoupled rotation bands in the nuclei Rb, 
®1Rb, and "Kr, 10:1473 (R;DE;In German) 
High Spin States 
Studies on the decoupled rotation bands in the nuclei Rb, 
§1Rb, and Kr, 10:1473 (R;DE;In German) 
KRYPTON 85 
Monitors 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 
On-Line Measurement 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 


L REACTOR 
Environmental Impact Statements 
L-Reactor operation, Savannah River Plant, Aiken, SC. Final 
environmental impact statement. Volume 2, 10:1214 (R;US) 
L-Reactor operation, Savannah River Plant, Aiken, SC. Final 
environmental impact statement. Volume 1, 10:1213 (R;US) 
L-Reactor operation, Savannah River Plant, Aiken, SC. Final 
environmental impact statement. Volume 3, 10:1215 (R;US) 


L-Reactor operation, Savannah River Plant, Aiken, SC. Final 
environmental impact statement. Volume 1, 10:1213 (R;US) 
LACTONES 
Molecular Structure 
Latrunculin. A marine macrolide from the sponge latrunculia 
magnifica, 10:998 (RA;IL) 
NMR Spectra 
Latrunculin. A marine macrolide from the sponge latrunculia 
magnifica, 10:998 (RA;IL) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
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LAGRANGIAN FIELD THEORY 
Chirality 
Chiral anomalies, higher dimensions, and differential geometry, 
10:1425 (J;NL) 
LAKE MICHIGAN 
Eutrophication 
Lake Michigan eutrophication model: calibration, sensitivity, 
and five-year hindcast analysis, 10:1194 (R;US) 
Nutrients 
Lake Michigan eutrophication model: calibration, sensitivity, 
and five-year hindcast analysis, 10:1194 (R;US) 
Thermal Effluents 
Selected temperatures and thermal experience of brown trout, 
Salmo trutta, in a steep thermal gradient in nature, 10:1210 
G;NL) 
LAMPF II SYNCHROTRON 
Magnetic Fields 
Beam pipe design, wall-heating, and collective instability 
constraints for LAMPF II, 10:1078 (R;US) 
Vacuum Systems 
Vacuum requirements for LAMPF II, 10:1083 (R;US) 
Wall Effects 
Beam pipe design, wall-heating, and collective instability 
constraints for LAMPF II, 10:1078 (R;US) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 
Revegetation 
Reclamation of sodic minespoils with topsoiling and gypsum 
(USA; Great Plains), 10:73 (R;US) 
LAND USE 
Decision Making 
Sweet for the sour: incentives in environmental mediation 
(Siting of noxious facilities), 10:737 (J;US) 


Land Use/Mineral Rights Map Series, 1983/1984 (Alabama, 
Warrior Coal Basin), 10:71 (R;US) 
Mediation 
Sweet for the sour: incentives in environmental mediation 
(Siting of noxious facilities), 10:737 (J;US) 
Public Opinion 
Sweet for the sour: incentives in environmental mediation 
(Siting of noxious facilities), 10:737 (J;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANOXIN 
See DIGOXIN 
LANTHANUM ALLOYS 
F States 
Core-level XPS studies of Ce and La intermetallic compounds 
and their implications for the 4f levels of Ce compounds, 
10:909 (R;DE) 


y 
Core-level XPS studies of Ce and La intermetallic compounds 
and their implications for the 4f levels of Ce compounds, 
10:909 (R;DE) 
X-Ray Spectra 
Core-level XPS studies of Ce and La intermetallic compounds 
and their implications for the 4f levels of Ce compounds, 
10:909 (R;DE) 
LARGE COIL PROGRAM 
Control Systems 
Use of advanced programmable controllers in LCTF, 10:1600 
(R;US) 
Reviews 
Status of the Large Coil Test Facility, 10:1601 (R;US) 
Start-Up 
Startup of Large Coil Test Facility, 10:1605 (R;US) 
LASER IMPLOSIONS 
Energy Transfer 
Comparative analysis of the energy transfer to a target in the 
case of laser and beam CTF, 10:1637 (RA;CS;In Russian) 


Spontaneous magnetic fields in spherical laser targets, 10:1635 
(RA;CS;In Russian) 
LASER ISOTOPE SEPARATION 
Review of AVLIS technology for production-scale LIS 
systems and construction, 10:230 (R;US) 


LASER RADIATION 
Biological Effects 
Studies on the influence of laser beams on wound granulation. 
An animal study, 10:1321 (R;DE;In German) 
LASER SPECTROSCOPY 
Reviews 
Development of high- -resolution spectroscopic methods and 
their use in atomic structure studies, 10:1370 (R;DK) 
LASER-PRODUCED PLASMA 
Simulation 
Radiation calculations of high-parameter non-LTE plasma 
using average ion model, 10:1578 (RA;CS) 
Emission Spectra 
Soft X-ray emission of laser-produced aluminum plasmas, 
10:1577 (RA;CS) 
Plasma Diagnostics 
Optimized Si-detector of X-rays from nanosecond laser plasma, 
10:1573 (RA;CS) 
Plasma Simulation 
Soft X-ray emission of laser-produced aluminum plasmas, 
10:1577 (RA;CS) 
Plasma Waves 
-scalelength plasma perturbations by an intense laser 
beam, 10:1649 (R;US) 
X-Ray Spectra 
Soft X-ray emission of laser-produced aluminum plasmas, 
10:1577 (RA;CS) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Flowmeters 
Use of laser flow visualization techniques in reactor component 
thermal-hydraulic studies, 10:574 (R;US) 
Radiation Effects 
Investigation of the effects of long-duration exposure 
optical system components (S0050), 10:1111 (R;US) 
LATENT HEAT OF VAPORIZATION 
See VAPORIZATION HEAT 
LATTICE FIELD THEORY 
Free Energy 
Reduced lattice gauge theory in two dimensions, 10:1421 
(R;DK) 
Gauge Invariance 
Recent developments in lattice gauge theories, 10:1415 (R;FR) 
Hamiltonians 
Path-dependent Hamiltonian in the large-N limit, 10:1427 
G;NL) 
Monte Carlo Method 
Improved scale parameter and Monte Carlo computations in 
SU(N) lattice gauge theories, 10:1419 (R;SU) 
Phase Transformations 
Deconfinement phase transition at large N: a study of the hot 
twisted Eguchi-Kawai model, 10:1426 (J;NL) 
Deconfining phase transition in the finite temperature twisted 
Eguchi-Kawai model, 10:1428 (J;NL) 
Scale Dimension 
Improved scale parameter and Monte Carlo computations in 
SU(N) lattice gauge theories, 10:1419 (R;SU) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY 
Research Programs 
Applied Science Division annual Environmental 
Research Program FY 1983, 10:1153 (R;US) 
LAWRENCE LIVERMORE LABORATORY 
Risk Assessment 
P-velocity models and earthquake locations in Livermore 
Valley region, California, 10:1329 (J;US) 
LEACHING 
Engineering 
Progress report on safety research of high-level waste 
management for the period April, 1982 to March, 1983, 
10:299 (R;JP) 


on active 





LEACHING 
High-Level Radioactive Wastes 


High-Level Radioactive Wastes 
Progress report on safety research of high-level waste 
management for the period April, 1982 to March, 1983, 
10:299 (R;JP) 
LEAD 
Argon 40 Reactions 
Equilibration, compression and flow at the Bevalac, 10:1094 
(R;US) 
Toxicity 
Patterns of toxicological effects in ecosystems: a modeling 
study, 10:1313 (J;US) 
LEAD 207 TARGET 
Neutron Reactions 
Location of a doorway state using the channel n + *’Pb, 
10:1487 (R;US) 


Study of the giant multipole resonances especially of the 
isoscalar giant E2 resonance in **Pb by medium and high 
resolution inelastic electron scattering, 10:1488 
(R;DE;In German) 
Deformation 


Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
LEAD 208 TARGET 
Aluminium 27 Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
‘Calcium 48 Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
Carbon 12 Reactions 
Co-operative mechanism of subthreshold pion production, 
10:1448 (R;DE) 
Chromium 52 Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
Electron Reactions 
Study of the giant multipole resonances especially of the 
isoscalar giant E2 resonance in 7°*Pb by medium and high 
energy resolution inelastic electron scattering, 10:1488 
(R;DE;In German) 
Iron 58 Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
Magnesium 24 Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
Nickel 64 Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
Titanium 50 Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
LEAD 210 


Root Absorption 
investigations of uranium mill 
Fifth technical pro 
30, 1984, 10:318 (RUS) 
LEAD ALLOYS 


tailings systems. 
gress report, October 1, 1983-September 


Susceptibility of 2 1/4 Cr-1Mo steel to liquid metal induced 
embrittlement by lithium-lead solutions, 10:916 (R;US) 


Low temperature synthesis of chalcogenides, 10:950 (RA;IL) 
LEAD TELLURIDES 
Crystal Growth 
Low temperature synthesis of chalcogenides, 10:950 (RA;IL) 
LEAK DETECTORS 
Design 
Geochemical engineering in support of: heat cycle research 
brine injection technology, Heber Demonstration Plant, 
10:462 (RA;US) 
Mass Spectrometers 
Mass-spectrometric leak detector, 10:1132 (TJ;US) 
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LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEUKEMIA 
Radioinduction 
Temporal analysis of a dose-response relationship: leukemia 
mortality in atomic bomb survivors, 10:1299 (J;US) 
LEUKEMOGENESIS 
Risk Assessment 
Temporal analysis of a dose-response relationship: leukemia 
mortality in atomic bomb survivors, 10:1299 (J;US) 
LI-DRIFTED GE DETECTORS 
Calibration 
Calibration of germanium detectors, 10:1113 (RA;DE;In 
German) 
LIGHT NUCLEI 
For nuclei with mass 1-40. 


Multistep nature of heavy-ion fusion reactions, 10:1459 
(RA;BR) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LIGHTING SYSTEMS 
Performance Testing 
Analysis of a visual performance experiment, 10:799 (R;US) 
LIGNITE 
Sulfur Content 
Sulfur retention of North Dakota (Beulah) Lignite Ash in 
PFBC, 10:518 (J;US) 
LIMITERS 
Extended abstract: ergodic magnetic limiter experiments on 
TEXT with a 7/3 resonance, nce, 10:1610 (R;US) 
Sputtering 
Sputtering performance of the TFCX limiter, 10:1595 (R;US) 
[ACS 


See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also FMIT LINAC 
MIT BATES LINAC 
STANFORD LINEAR COLLIDER 


Electron Beams 
Look at energy compression as an assist for high power rf 
production, 10:1081 (R;US) 


Use of induction linacs with nonlinear magnetic drive as high 
average power accelerators, 10:1080 (R;US) 
Kilo Amp Beam Currents 
Use of induction linacs with nonlinear magnetic drive as high 
average power accelerators, 10:1080 (R;US) 
RF Systems 
Look at energy compression as an assist for high power rf 
production, 10:1081 (R;US) 
Cavity Resonators 
Long-term operation of niobium superconducting resonators in 
the Argonne heavy-ion linac, 10:1077 (R;US) 
LIPOSOMES 
Biological Localization 
Influence of cysteamine encapsulated in liposomes orally 
administered on blood, liver and spleen concentration, 
10:1284 (RA;FR;In French) 
LIQUEFIED NATURAL GAS 
Gas Spills 
Analysis of Liquefied Natural Gas (LNG) release prevention 
systems, 10:211 (R;US) 
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Effects of large-scale LNG/water RPT explosions, 10:218 
(R;US) 
Terminal Facilities 
Analysis of Liquefied Natural Gas (LNG) release prevention 
systems, 10:211 (R;US) 
LIQUEFIED PETROLEUM GASES 
Prices 


Monthly petroleum product price report, November 1981, 
10:193 (R;US) 
Monthly petroleum product price report, December 1981, 
10:194 (R;US) 
Monthly Petroleum Product Price Report, October 1981, 
10:192 (R;US) 
Recovery 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 8, 10:18 (R;US) 
LIQUID FUELS 
See also FUEL OILS 
GASOLINE 
KEROSENE 
Combustion Instability 
Numerical simulations of liquid propellant combustion 
instability: onset and growth, 10:1033 (R;US) 


Specifications 
Refining synthetic liquids from coal and shale. Final report, 
10:46 (R;US) 
Supply and Demand 
Refining synthetic liquids from coal and shale. Final report, 
10:46 (R;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID PHASE METHANOL PROCESS 


Liquid phase methanol process Gevelopment unit: installation, 
operation, and support studies. Technical progress 
No. 11, 1 April 1984-30 June 1984, 10:365 (R;US) 
Development Units 
Liquid phase methanol process development unit: installation, 
operation, and support studies. Technical progress report 
No. 11, 1 April 1984-30 June 1984, 10:365 (R;US) 


Compatibility 
Susceptibility of 2 1/4 Cr-1Mo steel to liquid metal induced 
embrittlement by lithium-lead solutions, 10:916 (R;US) 


Hydrogen ion implantation into liquid lithium, 10:1627 
(RA;SU;In Russian) 
LITHIUM 6 TARGET 
Proton Reactions 
Energetic proton analysis at large angle by 200 MeV proton 
scattering on nuclei: inclusive spectra; proton- 
coincidence spectra, 10:1468 (R;FR;In French) 
LITHIUM 7 TARGET 
Carbon 12 Reactions 
Co-operative mechanism of subthreshold pion production, 
10:1448 (R;DE) 
Reactions 


Cross-section measurement for the 7Li(n,n’t)*He reaction at 
14.74 MeV, 10:1446 (R;US) 
Proton Reactions 
Analysis of the *Li(p,p’)’Li* and the 7Li(p,ne)’Be* cross 
sections, 10:1454 (RA;BR) 
LITHIUM 8 
Beam Production 
Radiative ion beams: hot stellar reactions in the laboratory, 
10:1378 (R;US) 
LITHIUM ALLOYS 
Compatibility 


Susceptibility of 2 1/4 Cr-1Mo steel to liquid metal induced 
embrittlement by lithium-lead solutions, 10:916 (R;US) 
LITHIUM CARBONATES 
Catalytic Effects 
Effect of LigCOs on reaction between CaO and COs, 10:992 
G;US) 
LITHIUM FLUORIDES 
Electron Channeling 
Ch li m measurements at Lawrence Livermore 
National Lebouaoey, 10:1520 (R;US) 





LITHIUM OXIDES 
Electron 


-radiation measurements at Lawrence Livermore 
National Laboratory, 10:1520 (R;US) 


Vaporization behavior of lithium oxide: effect of water vapor 
in helium carrier gas, 10:933 (J;NL) 
Volatility 
Vaporization behavior of lithium oxide: effect of water vapor 
in helium carrier gas, 10:933 (J;NL) 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
Computerized Control Systems 
Computer applications for reactor control and diagnosis, 10:621 
(US) 
Buildings 
Thermal stress-dependent dilation of concrete, 10:645 (R;US) 
Fuel Pins 
Fuel-disruption experiments under high-ramp-rate heating 
conditions, 10:703 (R;US) 
Performance of metallic fuels in liquid-metal fast reactors, 
10:573 (R;US) 
SAF: the next generation process for radiotoxic material 
handling in the nuclear fuel industry, 10:579 (R;US) 
Fuel-Coolant Interactions 
Triggered fragmentation experiment with sodium, silicone oil 
and pentane, 10:695 (R;DE;In German) 
Loss of Flow 
Analysis of the OPERA-15 two-dimensional voiding 
experiment using the SAS4A code, 10:641 (R;US) 
Effect of model uncertainties on the performance of a pool 
plant shutdown heat removal system, 10:647 (R;US) 
Fuel-disruption experiments under high-ramp-rate heating 
conditions, 10:703 (R;US) 
Inherent accommodation of unprotected loss-of-flow accidents 
in LMFBRs, 10:646 (R;US) 
SAS4A simulation of the OPERA-15 two-dimensional voiding 
experiment, 10:643 (R;US) 
Primary Coolant Circuits 
Use of laser flow visualization techniques in reactor component 
thermal-hydraulic studies, 10:574 (R;US) 
Reactor Accidents 
Effects of the presence of core debris on the behavior of 
sodium-concrete reactions (SOCON calculations), 10:655 
(R;US) 
Thermal stress-dependent dilation of concrete, 10:645 (R;US) 
Reactor Cooling Systems 
Radioactive standards in the monitoring of fast breeder type 
reactors, 10:710 (RA;DE;In German) 
Reactor Core Disruption 
Pool boilup analysis using the TRANSIT-HYDRO code with 
improved vapor/liquid drag models, 10:642 (R;US) 
Potential for fuel bubble collapse in sodium pool, 10:644 
(R;US) 
Reactor Cores 
Performance and design considerations in metal fueled cores, 
10:577 (R;US) 


Instrumentation 
System for on-line characterization of delayed-neutron signals, 
10:578 (R;US) 
Reactor Internals 
Vertical load analysis of cylindrical ACS support structures, 
10:575 (R;US) 
Reactor Kinetics 
Performance and design considerations in metal fueled cores, 
10:577 (R;US) 
Reactor Materials 
Thermal stress-dependent dilation of concrete, 10:645 (R;US) 
Reactor Safety 
Computer applications for reactor control and diagnosis, 10:621 
G;US) 


Programs 
Report on research and development activities in 1983 of the 
Institut fuer Reaktorentwicklung, 10:693 (R;DE;In German) 





LMFBR TYPE REACTORS 
Research Programs 


Report on research and development activities in 1983 of the 
Hauptabteilung Ingenieurtechnik, 10:530 (R;DE;In German) 
Results of research and development activities in 1983 of the 
Institut fuer Neutronenphysik und Reaktortechnik, 10:581 
(R;DE;In German) 
RHR Systems 
Direct reactor auxiliary cooling system modeling in SSC, 
10:638 (R;US) 
Effect of model uncertainties on the performance of a pool 
plant shutdown heat removal system, 10:647 (R;US) 
Steam Generators 
Steam generator steady-state model for on-line data validation, 
10:576 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS 


Analysis of Liquefied Natural Gas (LNG) release prevention 
systems, 10:211 (R;US) 
LNG SPILLS 
See GAS SPILLS 


Statistical methodology for the transfer of load research data. 
Final report, 10:770 (R;US) 
LOAD CHARACTERISTICS 
See LOAD ANALYSIS 


t. Volume 1. Overview of key issues. 
Final report, 10:729 (R;US) 


Demand-side management. Volume 1. Overview of key issues. 
Final report, 10:729 (R;US) 


Pilot power plant Voelklingen, switch-tests with electric 
vacuum switches - multiple re-ignitions, 10:507 (RA;DE;In 
German) 


Intercomparison of natural and technologically enhanced 
radiation levels in Micronesia, 10:1186 (BA;US) 


it diode and methods of electron 
beam control, 10:1629 (RA;CS;In Russian) 
LOS ALAMOS OMEGA WEST REACTOR 
See OWR REACTOR 

LOSS OF COOLANT 

BWR Refill-Reflood Program. Program plan, 10:650 (R;US) 

Equipment qualification methodology research: tests of RTDs, 
10:700 (R;US) 


Calculations 

Base input for large break LOCA analysis of commercial PWR 
with published version of THYDE-P1. THYDE-P1 sample 
calculation Run 21, 10:671 (R;JP) 

Comparison report for analyses of CSNI international standard 
problem 12 (ROSA-III test Run 912) by RELAP5/MOD1, 
10:676 (R;JP) 

Computer Codes 

Computer codes for fuel rod behaviour under steady-state and 
accident conditions (RELA, PIN, AND FRAS codes), 
10:667 (RA;XA) 


Simulation 
Examination of similarity between ROSA-III and BWR/6 
during a large break LOCA, 10:680 (R;JP;In Japanese) 


Investigation of cold leg water hammer in a PWR due to the 
admission of Emergency Core Cooling (ECC) during a small 
break LOCA, 10:707 (R;US) 

Flow Blockage 
Effects of thermohydraulics on clad ballooning, flow blockage 
and coolability in a LOCA, 10:657 (RA;XA) 


ERA-10/1 / 118S 


Multirods burst tests under loss-of-coolant conditions, 10:656 
(RA;XA) 
Fluid-Structure Interactions 
STEALTH - a Lagrange explicit finite-difference code for 
solid, structural, and thermohydraulic analysis. Volume 8A: 
STEALTH/WHAMSE - a 2-D fluid-structure interaction 
code. Computer code manual, 10:651 (R;US) 
Fuel Element Failure 
Effects of thermohydraulics on clad ballooning, flow blockage 
and coolability in a LOCA, 10:657 (RA;XA) 
Multirods burst tests under loss-of-coolant conditions, 10:656 
(RA;XA) 
Heat Transfer 
Effects of thermohydraulics on clad ballooning, flow blockage 
and coolability in a LOCA, 10:657 (RA;XA) 
PWR FLECHT SEASET systems effects natural circulation 
and reflux condensation. Data evaluation and analysis report, 
10:702 (R;US) 


PWR FLECHT SEASET systems effects natural circulation 
and reflux condensation. Data evaluation and analysis report, 
10:702 (R;US) 

Reactor Safety Experiments 

Evaluation report on CCTF core-I reflood tests Cl-16 (Run 
25), Cl-21 (Run 40) and Cl-22 (Run 41). Comparison of 
results between FLECHT coupling tests and FLECHT-SET 
tests, 10:681 (R;JP) 

Experiment data of ROSA-III integral test Run 7341. Single 
failure series test No. 4; full ECCS, 10:679 (R;JP) 

Pipe rupture test results; 6 in. pipe whip test under BWR 
LOCA conditions. Overhang length parameter, 10:673 
(R;JP) 

Test Facilities 

PWR FLECHT SEASET systems effects natural circulation 
and reflux condensation. Data evaluation and analysis report, 
10:702 (R;US) 

Water Hammer 

Investigation of cold leg water hammer in a PWR due to the 
admission of Emergency Core Cooling (ECC) during a small 
break LOCA, 10:707 (R;US) 


LOSS OF FLOW 


After-Heat Removal 
Effect of model uncertainties on the performance of a pool 
plant shutdown heat removal system (LMFBR), 10:647 
(R;US) 
Flow Rate 
Analysis of the OPERA-15 two-dimensional voiding 
experiment using the SAS4A code (LMFBR), 10:641 (R;US) 
Fuel Element Failure 
Fuel-disruption experiments under high-ramp-rate heating 
conditions (LMFBR), 10:703 (R;US) 
Heat Transfer 
Analysis of the OPERA-15 two-dimensional voiding 
experiment using the SAS4A code (LMFBR), 10:641 (R;US) 
SAS4A simulation of the OPERA-15 two-dimensional voiding 
experiment (LMFBR), 10:643 (R;US) 
Hydraulics 
Analysis of the OPERA-15 two-dimensional voiding 
experiment using the SAS4A code (LMFBR), 10:641 (R;US) 
SAS4A simulation of the OPERA-15 two-dimensional voiding 
experiment (LMFBR), 10:643 (R;US) 
Reactivity Coefficients 
Inherent accommodation of unprotected loss-of-flow accidents 
in LMFBRs, 10:646 (R;US) 
Test Facilities 
Fuel-disruption experiments under high-ramp-rate heating 
conditions (LMFBR), 10:703 (R;US) 


LOUISIANA 


Energy Policy 
Institutional exploratory energy research program. Final 
report, 10:742 (R;US) 
Radioactive Waste Disposal 
Geologic repository deployment program review, 10:253 
(RA;US) 
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LOW INCOME GROUPS 
Energy Expenses 
Options for coordinating low-income fuel assistance with 
weatherization and conservation services, 10:792 (R;US) 
Financial Assistance 
Options for coordinating low-income fuel assistance with 
weatherization and conservation services, 10:792 (R;US) 
LOW LEVEL COUNTING 


Time-pickoff techniques for an extramely low-background 

anticoincidence spectrometer, 10:1108 (R;JP;In Japanese) 
LOWER HYBRID HEATING 
Nonlinear Problems 
Nonlinear variations of the reflection coefficient at the lower 
hybrid heating, 10:1571 (RA;CS) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LOW-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 

Development of corrective measures technology for shallow 
land burial facilities at arid sites, 10:302 (R;US) 

Disposal of radioactive decontamination solution wastes. Final 
report, 10:293 (R;US) 

Limited risk assessment and some cost/benefit considerations 
for greater confinement disposal compared to shallow land 
burial, 10:326 (R;US) 

Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(R;US) 

Site characterization in connection with the low level defense 
waste management site in Area 5 of the Nevada Test Site, 
Nye County, Nevada. Final report, 10:291 (R;US) 

Technology development for the design of shallow land burial 
facilities at arid sites, 10:301 (R;US) 

Radioactive Waste Processing 

Disposal of radioactive decontamination solution wastes. Final 

report, 10:293 (R;US) 
Underground Disposal 

Limited risk assessment and some cost/benefit considerations 
for greater confinement disposal compared to shallow land 
burial, 10:326 (R;US) 

Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(R;US) 

Site characterization in connection with the low level defense 
waste management site in Area 5 of the Nevada Test Site, 
Nye County, Nevada. Final report, 10:291 (R;US) 

Transport assessment - arid: measurement and prediction of 
water movement below the root zone, 10:323 (R;US) 

LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUNGS 
Biological Functions 

Respiratory function responses of animals and man to oxidant 

gases and to pulmonary emphysema, 10:1311 (J;US) 
Morphological Changes 

Respiratory function responses of animals and man to oxidant 

gases and to pulmonary emphysema, 10:1311 (J;US) 
LUTETIUM 180 
Beta-Minus Decay 

Measurement of the B-decay branch in !°°Lu to sup(180m)Hf 
for investigation of the r-process nucleosynthesis of 
sup(180m)Ta, 10:1482 (R;DE) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Radiosensitivity 

Differential radiosensitivity of immature precursors of T 
colony forming-celis (T-CFC) versus T lymphocytes in man, 
10:1283 (RA;FR;In French) 

LYMPHOID CELLS 
See LYMPHOCYTES 


MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 


Comminution 
Effect of maceral properties on the comminution of coal. 
Technical progress report, July 15, 1984-September 30, 1984, 
10:91 (R;US) 
Fluorescence 
Laser induced coal fluorescence. Eighth quarterly technical 
progress report, 1 July-30 September 1984 (Laser 
fluorescence microscopy), 10:64 (R;US) 
Properties 


Effect of maceral properties on the comminution of coal. 
Technical progress report, July 15, 1984-September 30, 1984, 
10:91 (R;US) 
Processes 
Effect of maceral properties on the comminution of coal. 
Technical progress report, July 15, 1984-September 30, 1984, 
10:91 (R;US) 
Refining solid coal to enhance combustion characteristics of 
coal-water slurry fuels, 10:86 (RA;US) 
MAGNESIUM 24 
Yrast States 
™4Mg Yrast sequence up to 30 MeV excitation, 10:1466 
(RA;BR) 
Angular correlation method for assigning the spins of nuclear 
states at high excitation energy, 10:1458 (RA;BR) 
MAGNESIUM 24 REACTIONS 
Fusion Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 
MAGNESIUM 24 TARGET 
Carbon 12 Reactions 
Effect of a-transfer reaction on the elastic scattering of *C + 
4Mg, 10:1461 (RA;BR) 
MAGNESIUM 25 
High Spin States 
High spin spectroscopy in sup(25,26) Mg, 10:1465 (RA;BR) 
MAGNESIUM 26 
High Spin States 
High spin spectroscopy in sup(25,26) Mg, 10:1465 (RA;BR) 
MAGNESIUM OXIDES 
See also SPINELS 
Free Energy 
Energy and structure of (001) coincident-site twist boundaries 
and the free (001) surface in MgO: A theoretical study, 
10:936 (J;US) 
Grain Boundaries 
Energy and structure of (001) coincident-site twist boundaries 
and the free (001) surface in MgO: A theoretical study, 
10:936 (J;US) 
Radioactivation 
Activation of several oxides, 10:1612 (R;US) 
Stacking Faults 
Energy and structure of (001) coincident-site twist boundaries 
and the free (001) surface in MgO: A theoretical study, 
10:936 (J;US) 
MAGNET COILS 


Integrated-blanket-coil (IBC) concept applied to the poloidal 
field and blanket systems of a tokamak reactor, 10:1609 
(R;US) 

Structural design procedures for FED/INTOR magnet 
systems, 10:1673 (BA;NL) 

Stress Analysis 

General theory of electrically conducting orthotropic toroidal 
shells for Tokamak Fusion Reactors, 10:1674 (BA;NL) 

Structural Models 

Application of the finite element method in the modelling of 
coil bundles, 10:1675 (BA;NL) 





MAGNETIC COILS 
Research Programs 


MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELD REVERSAL 
Field-reversing electron and ion rings for the confinement and 
of plasmas. Annual progress report, September 1, 
1983-August 31, 1984, 10:1560 (R;US) 
MAGNETIC MIRROR CONFIGURATIONS 
Research Programs 
Mirror fusion quarterly report, July-December 1983, 10:1657 
(R;US) 
MAGNETIC MIRROR TYPE REACTORS 
See also MARS REACTOR 
TMR REACTORS 
Remote Handling 
Remote handling requirements and considerations for D-T 
fusion reactors, 10:1606 (R;US) 
MAGNETOPAUSE 
Patterns of magnetic field merging sites on the magnetopause, 
10:1357 (R;US) 


Magnetopause merging site asymmetries, 10:1358 (R;US) 
Mathematical Models 

Magnetic field draping against the dayside magnetopause, 
10:1359 (R;US) 


Plasma Diagnostics 
Plasma and magnetospheric research, 10:1349 (R;US) 
Plasma Waves 
Geophysical plasmas and atmospheric . Final report 
16 December 1982-15 February 1984, 10:1344 (R;US) 
Research Programs 
National Solar-Terrestrial Research Program, 10:1342 (R;US) 
Space plasma physics at the Rutherford Appleton Laboratory, 
10:1360 (R;GB) 
MALIGNANCIES 
See NEOPLASMS 
MAN 
All of mankind, of any age or of either sex. 
Radiation Dose Distributions 


Applying the reciprocal dose principle to heterogeneous 
phantoms: practical experience from Monte Carlo studies, 
10:1537 (J;GB) 

MANAGEMENT 


See also ENERGY MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 


Codes 
ORNL ALPHAMA MIS user’s manual, 10:1698 (R;US) 
Data Processing 
Plan for administrative computing at ANL FY1985-FY 1987, 
10:1681 (R;US) 
Making 


System engineering: a management tool, 10:1682 (R;US) 
MANGANESE 
Biochemical Reaction Kinetics 
EPR spectroscopic evidence for a tetranuclear manganese 
cluster as the site for photosynthetic oxygen evolution, 
10:393 (J;NL) 
Effects 


Influence of Mn content on corrosion behavior of Ni-Cr-W 
alloys in simulated VHTR helium environment, 10:906 
(R;JP;In Japanese) 

MAN-MACHINE SYSTEMS 


Man/machine interface for a nuclear cask remote handling 
control station: system design requirements, 10:296 (R;US) 


Investigation of reactor incident reports with regard to human 
malfunctions as far as these had an effect on the incident 
history, 10:614 (R;DE;In German) 

MANNOMUSTINE 
See ALKYLATING AGENTS 

MANUFACTURING 

Data Base Management 

Using a data-base management system to characterize a 
manufacturing process, 10:919 (R;US) 

MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 


ERA-10/1 / 120S 


MANURES 
Anaerobic Digestion 
Biogas production of liquid manure from different animals, 
10:348 (RA;DE;In German) 
Economic optimization of anaerobic fermenter designs for beef 
production units, 10:362 (BA;US) 
Methane production from swine manure. Final performance 
report, 10:353 (R;US) 
Gasification 
Economic feasibility of cattle manure as a chemical feedstock, 
10:373 (BA;US) 
Heat Recovery 
Heat recovery from aerated slurry, 10:827 (RA;DE;In German 
and English) 
MARICULTURE 
See AQUACULTURE 
MARS REACTOR 
Breeding Blankets 
Global inelastic structural analysis of the MARS tandem 
mirror blanket tubes including radiation effects (STAIRE 
code), 10:1669 (BA;NL) 
Design 
Mirror Advanced Reactor Study (MARS). Final report. 
Volume 1-A. Commercial fusion electric plant, 10:1658 
(R;US) 
Mirror Advanced Reactor Study (MARS). Final report. 
Volume 2. Commercial fusion synfuels plant, 10:1659 (RUS) 
Hydrogen Production 
Mirror Advanced Reactor Study (MARS). Final report. 
Volume 2. Commercial fusion synfuels plant, 10:1659 (R;US) 
MASS SPECTROMETERS 
Multiplexers 
Chopped molecular beam multiplexing system, 10:1126 (R;US) 
MASS TRANSFER 
See also CONVECTION 
ENVIRONMENTAL TRANSPORT 
Mathematical Models 
Evaluating a mass transfer model for the dissolution of 
organics from oil films into water, 10:207 (J;GB) 
MATERIALS 
See also BUILDING MATERIALS 
COMPOSITE MATERIALS 
GLAZING MATERIALS 
PHASE CHANGE MATERIALS 
RADIOACTIVE MATERIALS 
RAW MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 
Radiation Effects 
Particle and ultraviolet (uv) radiation testing of space 
materials, 10:911 (R;NL) 
Research Programs 
Materials and Molecular Research Division annual report 1983, 
10:869 (R;US) 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 
See SHIELDING MATERIALS . 
MATERIALS TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATHEMATICAL MODELS 
See alg FLOW MODELS 
NUCLEAR MODELS 
Directories 
EPA (Environmental Protection Agency) Environmental Data 
Base and Model Directory. Volume 1, 10:1141 (R;US) 
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EPA (Environmental Protection Agency) Environmental Data 
Base and Model Directory. Volume 2. Parts 1 and 2, 10:1142 
(R;US) 


10:1284 (RA;FR;In French) 
Effects 


Radiosensitivity 

Early radioinduced changes of GABA specific binding to its 
receptors and radioprotective action of cysteamine, 10:1285 
(RA;FR;In French) 

Radioprotective effect of cysteamine and WR 2721 on brain 
electric activity after cephalic irradiation, 10:1289 (RA;FR;In 
French) 

MEASURED VALUES 


Use of a more specific term is recommended. 

See also ANEMOMETERS 
CALORIMETERS 
INTERFEROMETERS 
NEUTRON ACTIVATION ANALYZERS 
PENETROMETERS 
PHOTOMETERS 
RADIATION DETECTORS 
SPECTROMETERS 
THERMOCOUPLES 
THERMOMETERS 

Grants 

Guide for the preparation of i for the University 

Research Instrumentation Program 1985, 10:1685 (R;US) 
Performance 

Performance of special wasteform lysimeters at a humid site, 

10:321 (R;US) 
MECHANICAL TESTS 

See also the properties tested. 

Analysis of fracturing mechanisms in naturally fractured rocks. 
Third quarterly report (Hydrostone, hydrocal, ceramical, 
hydrostone plus 60-mesh sand, hydrocal plus 60-mesh sand, 
hydrocal plus 90-mesh sand, ceramical plus 60-mesh sand), 
10:219 (R;US) 

MEDICINES 
See DRUGS 
MELANIN 
Biological Accumulation 

Aging changes in the kidneys of two poeciliid fishes, the 
guppy Poecilia reticulatus and the Amazon molly P. 
formosa, 10:1253 (J;GB) 

MELANOCYTES 


See ANIMAL CELLS 
MELANIN 


MELTDOWN 
Computer Codes 
Description of THALES-CV1: a computer code for evaluating 
containment temperature and pressure during core meltdown 
accident, 10:678 (R;JP;In Japanese) 


Explosions 
Steam explosion research at Sandia, 10:711 (R;US) 
Heat Transfer 
Pressure measurements in boiling particle beds with water at 1 
bar, 10:1044 (R;GB) 
Pressure Measurement 
Pressure measurements in boiling particle beds with water at 1 
bar, 10:1044 (R;GB) 
Risk Assessment 
Investigations of the potential for accident mitigation of the 
conceptual design for a core retention device developed in 
SR 209, 10:637 (R;DE;In German) 
MERCAMINE 
See MEA 
MERCAPTOETHYLAMINE 
‘See MEA 
MERCURY 


Ecological Concentration 
Sedimentological reconstruction of the recent pattern of 
mercury pollution in the Niagara River, 10:1198 (J;US) 


Dating 
Sedimentological reconstruction of the recent pattern of 
mercury pollution in the Niagara River, 10:1198 (J;US) 


Toxicity 
Patterns of toxicological effects in ecosystems: a modeling 
study, 10:1313 (J;US) 
MERCURY SELENIDES 
Crystal Growth 
_. Low temperature synthesis of chalcogenides, 10:950 (RA;IL) 
MERCURY TELLURIDES 
Crystal Growth 
Low temperature synthesis of chalcogenides, 10:950 (RA;IL) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
Mass Spectra 
Analytic calculation of hadron by random walk 
approximation in lattice QCD, 10:1412 (R;DK) 
METABOLISM 
Biochemical Reaction Kinetics 
In vivo determination of the pyridine nucleotide reduction 
charge by carbon-13 nuclear magnetic resonance 
spectroscopy, 10:1312 (J;US) 
Enzyme Activity 
In vivo determination of the pyridine nucleotide reduction 
charge by carbon-13 nuclear magnetic resonance 
spectroscopy, 10:1312 (J;US) 
METAGALAXY 
See UNIVERSE 
METALLIC GLASSES 
Deposition 
Plasma deposition of amorphous metal alloys, 10:914 (R;US) 
METALLURGY 
Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION. 
Research Programs 
Materials and Molecular Research Division annual report 1983, 
10:869 (R;US) 
METALS 
See also ACTINIDES 
ALUMINIUM 
BISMUTH 
CADMIUM 
GERMANIUM 
LEAD 
MERCURY 
ZINC 
Environmental Transport 
Research program in determination of heavy metals in 
sediments and benthic in relation to nuclear power 
plant operation, 10:1196 (R;US) 
Grain Boundaries 
Computer simulation of grain-boundary 
crystals and metals, 10:882 (R;US) 
Physical Radiation Effects 
Experimental techniques for the study of radiation damage in 
metals and alloys, 10:875 (R;FR;In French) 
Testing 
Bare plated roof collectors for heating of water, 10:436 
(RA;DE;In German and English) 
METEOROLOGY 
Data 
Environmental satellite imagery, November 1983, 10:1143 
(R;US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE 
Biosynthesis 
Biogas production of liquid manure from different animals, 
10:348 (RA;DE;In German) 
Requirements regarding conception and economical operation 
of biogas plant, 10:347 (RA;DE;In German and English) 
Sawdust digestor/alcohol production plant. Final report, 
10:367 (R;US) 
Trends in technical development of agricultural biogas plants, 
10:346 (RA;DE;In German and English) 
Combustion 
Methane production from swine manure. Final performance 
report, 10:353 (R;US) 


properties in ionic 





Gas Yields 
Biogas production of liquid manure from different animals, 
10:348 (RA;DE;In German) 
Gasification 
Kinetics and chemistry of methane formation in the 
hydrogenation gasification of model aromatic compounds, 
10:356 (R;DE;In German) 


Economic of anaerobic fermenter designs for beef 
production units, 10:362 (BA;US) 

Effects of temperature on methanogenesis in a thermophilic 
(58°C) anaerobic digestor (Methanosarcina sp.; Methanothrix 
sp.; Methanobacterium sp.), 10:357 (J;US) 

Methane production from swine manure. Final performance 
report, 10:353 (R;US) 

METHANOGENIC BACTERIA 
Energy Budgets 
Bioenergetics of the methanogenic bacteria. Progress report, 
March 15, 1983-April 14, 1984. Final report, 10:1251 (R;US) 
Genetic Engineering 
Chloramphenicol acetyltransferase should not provide 
methanogens with resistance to chloramphenicol 
(Methanococcus voltae; Methanococcus vannielii; 
Methanococcus deltae; Methanobrevibacter smithii), 10:1231 
G;US) 


Methanogenesis in a thermophilic (58°C) anaerobic digestor: 
methanothrix sp. as an important aceticlastic methanogen, 
10:358 (J;US) 

Metabolism 
rei in a thermophilic (58°C) anaerobic digestor: 
. as an important aceticlastic methanogen, 


creas ne : Us) 
METHYL IODIDE 
Adsorption 


Study of the adsorption of methyl iodide and molecular iodine 
on clean uranium and uranium dioxide surfaces by means of 
X-ray photoelectron (XPS) and Auger electron spectroscopy 
(AES), 10:1012 (R;DE) 

PHENYL KETONE 


See ACETOPHENONE 
METHYL VIOLOGEN 

See BIPYRIDINES 
METHYLBENZENE 

See TOLUENE 
2-METHYLBUTANE 


Thermodynamic 
Heber technical rt project: summary of DOE talk of 
October 26, 1982, 10:463 (RA;US) 
2-METHYLPROPANE 
Thermodynamic Properties 
Heber technical support project: summary of DOE talk of 
October 26, 1982, 10:463 (RA;US) 
2-METHYLPROPENE 
. Fabrication 
The structure sensitivity of platinum catalysts for reforming 
reactions as revealed by single crystal studies, 10:182 (J;US) 
Isomerization 
The structure sensitivity of platinum catalysts for reforming 
reactions as revealed by single crystal studies, 10:182 (J;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 
concept. 
Drift Pumping 
—- “4 the drift pumping system for MFTF-a+T, 10:1598 
Electric Contacts 
Vapor cooled lead and stacks thermal performance and design 
analysis by finite difference techniques, 10:1656 (R;US) 
Helium Dilution Refrigeration 
Thermal performance of the MFTF magnets, 10:1664 (BA;US) 
Research Programs 
a . quarterly report, July-December 1983, 10:1657 
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Superconducting Magnets 
Fabrication and evalution of a cryostable NbsSn 
superconductor for the Mirror Fusion Test Facility (MFTF- 
B), 10:1661 (R;US) 
MFTF-a-+T end plug magnet design, 10:1599 (R;US) 
Thermal performance of the MFTF magnets, 10:1664 (BA;US) 
MICE 
Radionuclide Kinetics 
Study using macroscopic autoradiography of the distribution of 
vanadium 48 in the rat and mouse, 10:1259 (R;FR;In French) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROBIAL PROCESSES 


See ANAEROBIC DIGESTION 
BIOCONVERSION 


MICROCOMPUTERS 

See MICROPROCESSORS 
MICROFLORA 

See MICROORGANISMS 
MICRONESIA 

Background Radiation 
Intercomparison of natural and technologically enhanced 
background radiation levels in Micronesia, 10:1186 (BA;US) 

MICROORGANISMS 


See also BACTERIA 
VIRUSES 


Growth 
Phosphorus uptake by microplankton in estuarine and coastal 
shelf waters near Sapelo Island, Georgia, USA, 10:1316 
(J;US) 
MICROPROCESSORS 
Equipment Interfaces 
Data communication software interface design for 
MACS/MCZ microprocessor with PDP-11/60 mini- 
computer, 10:1693 (R;TW;In English and Chinese) 
MICROTRONS 
Program Management 
Coincidence program planned at Mainz, 10:1089 (RA;NL) 
MICROWAVE AMPLIFIERS 
Design 


Development program for a 200 kW, c-w gyrotron. Quarterly 
report No. 17, July-September 1983, 10:1651 (R;US) 
Research Programs 

60 GHz Gyrotron Development Program. Quarterly report 

No. 19, January-March 1984, 10:1650 (R;US) 
MICROWAVE RADIATION 
Biological Effects 

Technical support for microwave experiments on the eye lens; 
interferometric measurement of eye lens motion under 
microwave pulse exposure. Annual report 1 March 1980-31 
August 1981, 10:1319 (R;US) 

Technical support for microwave experiments on the eye lens. 
Annual report 1 September 1981-31 October 1982, 10:1320 
(R;US) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Photovoltaic Power Supplies 

Photovoltaic power system for the Holman Guest House, Fort 

Huachuca, Arizona. Final technical report, 10:394 (R;US) 
MILK 
Heat Recovery 

Assessment of the profitability of a milk-heat-recovery system, 

10:826 (RA;DE;In German and English) 
MILL TAILINGS 
Coverings 

Predicting long-term moisture contents of earthen covers at 

uranium mill tailings sites, 10:327 (R;US) 
Radionuclide Migration 

Radioecological investigations of uranium mill tailings systems. 
Fifth technical progress report, October 1, 1983-September 
30, 1984, 10:318 (R;US) 

Research Programs 

Radioecological investigations of uranium mill tailings systems. 
Fifth technical progress report, October 1, 1983-September 
30, 1984, 10:318 (R;US) 
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Stabilization 
Radioecological investigations of uranium mill tailings systems. 
Fifth technical progress report, October 1, 1983-September 
30, 1984, 10:318 (R;US) 
MILLSTONE-1 REACTOR 
Waterford, Connecticut, USA 
Reactor Safety 
SEP operating history review of the Millstone Unit 1 nuclear 
power plant, 10:715 (J;US) 
System Failure Analysis 
SEP operating history review of the Millstone Unit 1 nuclear 
power plant, 10:715 (J;US) 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERAL RESOURCES 


See also NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 


Research Programs 
Boundary program raw material research: Annual report 1982 
mineral reserves (terrestrial and marine), chemical 
feedstocks, regenerative fuels, metallurgy, iron and steel as 
raw materials, 10:740 (R;DE;In German) 
MINERAL RIGHTS 


Land Use/Mineral Rights Map Series, 1983/1984 (Alabama, 
Warrior Coal Basin), 10:71 (R;US) 
MINERAL WASTES 
Fluidized-Bed Combustion 
Experimental research on fluidized bed combustion of coal 
slurry and washing tailings (As a slurry), 10:135 (RA;US) 
Combustion 


Process heat from residual coal-water fuels, 10:78 (RA;US) 
MINERALS 
See also ZEOLITES 
Bibliographies 
Canada Center for Mineral and Energy Technology: open file 
reports, list No. 17, 10:1679 (R;CA) 
Chemical Analysis 
Alternative methods to fire assaying, 10:980 (TJ;US) 
MINES 
Air Pollution 
Diesels in underground mining: a review and an evaluation of 
an air quality monitoring methodology. Report of 
investigations, 10:1155 (R;US) 
MINIATURE SWINE 
Radiation Syndrome 
Acute neutron-gamma irradiation of young pigs, 10:1281 
(RA;FR;In French) 
MINING RIGHTS 
See MINERAL RIGHTS 
MINUTES LIVING RADIOISOTOPES 
See also COBALT 60 


DYSPROSIUM 148 
ERBIUM 156 


RUBIDIUM 79 
RUBIDIUM 81 
TERBIUM 147 
URANIUM 235 


Beta Spectra 
Theoretical calculation of decay data of short-lived nuclides 
for JNDC FP decay data file, 10:1433 (R;JP) 
Gamma Spectra 
Theoretical calculation of decay data of short-lived nuclides 
for JNDC FP decay data file, 10:1433 (R;JP) 
MIRROR ADVANCED REACTOR STUDY 
See MARS REACTOR 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MISGURNUS 
See FISHES 
MISSING-MASS SPECTROMETERS 
Energy Resolution 
Progress in the study of proton hole states with high-resolution 
(c,e’p) experiments, 10:1439 (RA;NL) 


MISSISSIPPI 
Radioactive Waste Disposal 
Geologic repository deployment program review, 10:253 
(RA;US) 
Salt Deposits 
Near-dome geologic findings - Richton Dome, Mississippi: 
annual status report for FY 83, 10:252 (R;US) 
MISSOURI 
Energy Facilities 
Energy resources and facilities map of Missouri, 10:741 (R;US) 
Energy Sources 
Energy resources and facilities map of Missouri, 10:741 (R;US) 
MIT BATES LINAC 
Bates Electron Linear Accelerator Facility at MIT. 
Coincidence Spectrometry 
Plans for coincidence research at the MIT-Bates accelerator, 
10:1090 (RA;NL) 
Program Management 
Plans for coincidence research at the MIT-Bates accelerator, 
10:1090 (RA;NL) 
MODELS (BIOLOGICAL) 
See BIOLOGICAL MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MOISTURE SEPARATORS 
See VAPOR SEPARATORS 
MOLYBDENUM 
Catalytic Effects 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 4, May 1, 1984-July 31, 1984, 10:44 (R;US) 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, April 1, 1984-June 
30, 1984, 10:38 (R;US) 
Physical Radiation Effects 
GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 
Radiation damage in molybdenum by use of a high voltage 
electron microscope, 10:896 (R;DE;In German) 
MOLYBDENUM ALLOYS 
See also ALLOY-A-286 
ALLOY-N-155 
INCONEL 625 
INCONEL 718 


NIMONIC PEI6 
STAINLESS STEEL-316 


Corrosion Resistance 
Role of nitrogen in improving resistance to localized corrosion 
in austenitic stainless steels (22 Cr-20 Ni-6 Mo), 10:870 
(R;US) 
MONITORED RETRIEVABLE STORAGE 
Licensing considerations for monitored retrievable storage, 
10:268 (RA;US) 
Overall systems considerations in nuclear waste packaging and 
handling, 10:286 (RA;US) 
Spent fuel storage and disposal assistance to non-nuclear 
weapon states, 10:241 (RA;US) 
Comparative Evaluations 
Selection of concepts for monitored retrievable storage, 10:267 
(RA;US) 
Design 
Selection of concepts for monitored retrievable storage, 10:267 
(RA;US) 
Environmental Impacts 
Monitored retrievable storage program, 10:266 (RA;US) 
Selection of concepts for monitored retrievable storage, 10:267 
(RA;US) 
Research Programs 
Monitored retrievable storage program, 10:266 (RA;US) 





Socio-Economic Factors 
Selection of concepts for monitored retrievable storage, 10:267 


Radioimmunoassay 
Radioimmunoassay of morphine drugs in biological materials, 
10:1247 (RA;FR;In French) 
MORTARS 


General specifications for 6000 tpd SRC-I 
Pat 10:22 (R;US) 
MULTICHARGED IO) 


Pengore ys Coordinate the above descriptor 
ne alia 
Ton-Atom Collisions 
Charge exchange collision study between C*, N* or O* ions 
and D2 or He in the keV range 14-80; post-collisional X 
emission cross section measurement, 10:1366 (R;FR;In 
French) 
Ton-Molecule Collisions 
Charge exchange collision study between C*, N* or O* ions 
and D: or He in the keV range 14-80; post-collisional X 
emission cross section measurement, 10:1366 (R;FR;In 
French) 
MULTI-ELEMENT ANALYSIS 
For analysis of 2 or more elements or isotopes of different 
elements. 


Data Acquisition 
Versatile computer programme for data capture in multi- 
element analysis by a sequential X-ray spectrometer 
(VERSRAY programme (versatile X-ray spectrometer 
programme) for multi-element analysis), 10:974 (R;ZA) 
MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTIPLEXERS 
Chopped molecular beam multiplexing system, 10:1126 (R;US) 
MULTIVARIATE ANALYSIS 
Computer Graphics 
Looking at multivariate data through fuzzy sets, 10:1697 


Anaerobic Digestion 
Methaogenes in  themmopic (58°C) anaerobic digestor: 
aceticlastic methanogen, 


sp. as an important 
10:358 Tae Om Us) 
Environmental fate of combustion-generated polychlorinated 
dioxins and furans, 10:1197 (J;US) 
MUONIUM 


Chemistry 
Spectroscopy and chemistry of muonium, 10:1374 (R;GB) 
Spectroscopy 


Spectroscopy and chemistry of muonium, 10:1374 (R;GB) 
MUONS 
Weak Particle Decay 
Experimental investigations in particle physics at intermediate 
energies. Progress December 1, 1983-November 30, 
1984, 10:1389 (R;US) 


See also MYOCARDIUM 
Enzyme Activity 
Ca* -dependent proteolytic activity in crab claw muscle: 
specificity 


effects of inhibitors and for myofibrillar proteins, 
10:1219 (J;US) 
TISSUE 
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MUTAGENESIS 
Bioassay 
Quantitative analysis of mammalian cell mutagenesis, 10:1304 


Structure and function of mycorrhizal fungus communities of 
the Red Desert, 10:1188 (R;US) 
MYOCARDIUM 


Influence of background activity on the semi-quantitative 
analysis of thallium 201 myocardial uptake, 10:1249 
(RA;FR;In French) 


NACSSC 
Separated sector cyclotron of the National Accelerator Centre, 
Faure, Republic of South Africa. 
Construction 
Annual report June 1982, 10:1096 (R;ZA) 


Annual report June 1982, 10:1096 (R;ZA) 
NAPHTHALENE 


New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, April 1, 1984-June 
30, 1984, 10:38 (R;US) 


Transport and relaxation processes in supercritical fluids. 
Technical progress report, April 1-June 30, 1984, 10:32 
(R;US) 

Transport and relaxation processes in supercritical fluids. 
Technical progress report, July 1-September 30, 1984, 10:33 
(R;US) 

Solvent Properties 

Phase behavior of coal fluids: data for correlation 
development, August 1, 1984 to October 31, 1984, 10:37 
(R;US) 

Toxicity 
Patterns of toxicological effects in ecosystems: a modeling 
study, 10:1313 (J;US) 
N. 
See CYCLOALKANES 
NATIONAL GOVERNMENT 
Use only when needed in conjunction with one or both of the terms 
LOCAL GOVERNMENT and STATE GOVERNMENT. 
Data Acquisition 

GIDEP Representative interaction, 10:1689 (R;US) 
NATIONAL SYNCHROTRON LIGHT SOURCE 

See NSLS 
NATURAL ACTIVITY 

See NATURAL RADIOACTIVITY 
NATURAL DRAFT COOLING TOWERS 


Special construction features of the natural draft cooling tower 
Voelklingen, 10:503 (RA;DE;In German) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 


of technical reports and information materials. Volume 
3, 10:210 (R;US) 


Cost and quality of fuels for electric utility plants, November 
1981, 10:195 (R;US) 
Economic Analysis 
Investigations of the essential technical and economical factors 
of the long-haul transport of natural gas and their effect on 
the further development of the international natural gas 
utilisation, 10:223 (R;DE;In German) 
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Energy Models 
Analysis of medium-term economic development and energy 
consumptions through the Eureca-Explor-EDM model _.. 
chain. Final report, 10:731 (R;LU) : 
ic estimates of the EDM model (Italian version of 
‘Frankfurt’ and ‘Cambridge’ model). Final report, 10:768 
(R;LU) 


Energy data report: natural gas monthly report, November 
1981, 10:214 (R;US) 

Natural gas monthly report, September 1981. Energy data 
report, 10:212 (R;US) 

Natural gas monthly report, October 1981. Energy data report, 
10:213 (R;US) 


Consumption 
Natural Gas Monthly, August 1984, 10:215 (R;US) 


Energy data report: natural gas monthly report, November 
1981, 10:214 (R;US) 

Natural gas monthly report, September 1981. Energy data 
report, 10:212 (R;US) 

Natural gas monthly report, October 1981. Energy data report, 
10:213 (R;US) 


Analysis of gas market issues for utilities. Final report, 10:217 
(R;US) 

Unconventional natural gas production from tight sands in the 
Pinedale unit, Sublette County, Wyoming. Final report, 
September 26, 1980-September 26, 1982, 10:220 (R;US) 

Natural Radioactivity 

Procedure for the measurement of the radon concentration in 

natural gas, 10:1116 (R;DE) 
Prices 

Annual Petroleum Review, 10:206 (R;US) 

Assessment of principal oil and gas data series of the Energy 
Information Administration, 10:204 (R;US) 

Cost and quality of fuels for electric utility plants (Cost to 
electric utilities by region and state, sulfur content, purchase 
type, month, etc.), 10:509 (R;US) 

Illinois Energy Plan. Volume 9. Natural gas regulatory issues: 
an Illinois perspective, 10:222 (R;US) 

Natural Gas Monthly, August 1984, 10:215 (R;US) 

Production 
California energy flow in 1983, 10:758 (R;US) 
data report: natural gas monthly report, November 
1981, 10:214 (R;US) 

Indonesia - energy situation 1982/83, 10:726 (R;DE;In 
German) 

Natural Gas Monthly, August 1984, 10:215 (R;US) 

Natural gas monthly report, September 1981. Energy data 
report, 10:212 (R;US) 

Natural gas monthly report, October 1981. Energy data report, 
10:213 (R;US) 

Unconventional natural gas production from tight sands in the 
Pinedale unit, Sublette County, Wyoming. Final report, 
September 26, 1980-September 26, 1982, 10:220 (R;US) 


Regulations 
Illinois Energy Plan. Volume 9. Natural gas regulatory issues: 
an Illinois perspective, 10:222 (R;US) 
Supply and Demand 
Analysis of gas market issues for utilities. Final report, 10:217 
(R;US) 
Annual Petroleum Review, 10:206 (R;US) 


Investigations of the essential technical and economical factors 
of the long-haul transport of natural gas and their effect on 
the further development of the international natural gas 
utilisation, 10:223 (R;DE;In German) 

Unconventional natural gas production from tight sands in the 
Pinedale unit, Sublette County, Wyoming. Final report, 
September 26, 1980-September 26, 1982, 10:220 (R;US) 

Underground Storage 
Natural Gas Monthly, August 1984, 10:215 (R;US) 
NATURAL GAS DEPOSITS 
Seismic Surveys 

Methods of interpretation for shear wave survey, 10:168 

(R;DE;In German) 


NATURAL GAS INDUSTRY 
Data Compilation 
Natural Gas Monthly, August 1984, 10:215 (R;US) 
Research 
Gas research and development: status, needs, funding and 
prospects, 10:216 (RA;US) 

NATURAL GAS LIQUIDS 

See also LIQUEFIED PETROLEUM GASES 


Monthly Petroleum Statistics Report, November 1981, 10:185 
(R;US) 

Monthly Petroleum Statement, September 1981, 10:200 (R;US) 

Monthly Petroleum Statement, October 1981, 10:201 (R;US) 

Monthly Petroleum Statement, August 1981, 10:199 (R;US) 

Monthly Petroleum Statement, November 1981, 10:202 (R;US) 


— Statistics Report, November 1981, 10:185 
Monthly Petroleum Statement, September 1981, 10:200 (R;US) 
Monthly Petroleum Statement, October 1981, 10:201 (R;US) 
Monthly Petroleum Statement, August 1981, 10:199 (R;US) 
Monthly Petroleum Statement, November 1981, 10:202 (R;US) 
Production 
Monthly Petroleum Statistics Report, November 1981, 10:185 
(R;US) 
Monthly Petroleum Statement, September 1981, 10:200 (R;US) 
Monthly Petroleum Statement, October 1981, 10:201 (R;US) 
Monthly Petroleum Statement, August 1981, 10:199 (R;US) 
Monthly Petroleum Statement, November 1981, 10:202 (R;US) 
NATURAL GAS WELLS 
Hydraulic 


Fracturing 
Unconventional natural gas production from tight sands in the 
Pinedale unit, Sublette County, Wyoming. Final report, 
26, 1980-September 26, 1982, 10:220 (R;US) 
NATURAL GASOLINE 
See NATURAL GAS LIQUIDS 
NATURAL RADIOACTIVITY 
For unspecified naturally occurring radioisotopes only; not for 
BACKGROUND RADIATION. 
Eavironmental Impacts 
Environmental impact of accelerator and naturally produced 
radionuclides as observed at the Brookhaven National 
Laboratory, 10:1184 (BA;US) 
Radiation Monitoring 
Intercomparison of natural and technologically enhanced 
background radiation levels in Micronesia, 10:1186 (BA;US) 
NEAR ULTRAVIOLET RADIATION 
Wavelength range 4000-2000 A. 
Biological Effects 
Ultraviolet action spectra for aerobic and anaerobic 
inactivation of Escherichia coli strains specifically sensitive 
and resistant to near ultraviolet radiations, 10:1300 (J;GB) 
NEODYMIUM LASERS 
Mode Locking 
Mode-locking in Nd: glass laser with plasma mirror, 10:1638 
(RA;CS) 


NEON 20 
Yrast States 
Angular correlation method for assigning the spins of nuclear 
states at high excitation energy, 10:1458 (RA;BR) 
NEON 20 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
y of continuum ‘y rays from Ne + 
MeV/A, 10:1484 (RA;DE;In German) 
Particle KX-ray coincidence measurements for 20 Ne + 181 
Ta at 15 MeV/A, 10:1485 (RA;DE) 
NEON 22 
Yrast States 
Angular correlation method for assigning the spins of nuclear 
states at high excitation energy, 10:1458 (RA;BR) 
NEOPENTANE 


168Er at 13.5 





NEOPLASMS 
Diagnosis 


Diagnosis 
Carcinoembryonal antigen (CEA): A comparison of the radio- 
and enzyme immunological determination with special 
consideration of the problem of a method-caused dependence 
of tumour localisations and CEA-values, 10:1240 (R;DE;In 
German) 
NEPTUNIUM 


Mathematical modeling and evaluation of radionuclide 
transport from the ANL Laboratory Analog 
Program, 10:317 (R;US) 

NEPTUNIUM FLUORIDES 


Properties 
Data base for nuclear waste disposal for temperatures up to 
300°C , 10:315 (J;GB) 


NETHERLANDS 
Radiation Monitoring 
Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1982, 10:1161 (R;NL;In Dutch) 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Atomic Beam Sources 
Work on atomic injectors for thermonuclear research in 
Novosibirsk, 10:1634 (RA;CS;In Russian) 
Ton Sources 
Evaluation of heat loadings to the arc chamber, 10:1641 
(R;JP;In Japanese) 
Study on the cathode of ion source for neutral beam injector, 
10:1643 (R;JP;In Japanese) 
NEUTRINO OSCILLATION 
Experimental investigations in particle physics at intermediate 
report, December 1, 1983-November 30, 


energies. Progress 
1984, 10:1389 (R;US) 
Invariance 


cP 
About possible test of cp-nonconservation in neutrino 
oscillations, 10:1411 (R;SU) 
NEUTRINO-ELECTRON INTERACTIONS 
See also ANTINEUTRINO-ELECTRON INTERACTIONS 
Experimental investigations in particle physics at intermediate 
energies. Progress report, December 1, 1983-November 30, 
1984, 10:1389 (R;US) 
Elastic Scattering 
One-loop electroweak corrections to neutrino-electron elastic 
scattering, 10:1404 (R;SU;In Russian) 
Radiative Corrections 
One-loop electroweak corrections to neutrino-electron elastic 
scattering, 10:1404 (R;SU;In Russian) 
NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-PROTON INTERACTIONS 
Deep Inelastic 
Neutral-current x-distributions in the neutrino-nucleon 
scattering, 10:1391 (R;DE;In German) 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Study of the structure of the proton by deep inelastic neutrino 
and antineutrino scattering on hydrogen, 10:1392 (R;DE;In 
German 


) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON ACTIVATION ANALYZERS 
Calibration 
Using radioactive standards for instrumented neutron 
activation analysis, 10:1530 (RA;DE;In German) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DOSIMETRY 
Activation Detectors 
Experimental study on neutron dosimeters with low threshold 
energies, 10:1106 (R;JP) 
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NEUTRON LOGGING 
Neutron Sources 
Small sealed off neutron tube, 10:1133 (TJ;US) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON REACTIONS 
See also FAST FISSION 
Coupled Channel Theory 
Use of the doorway expansion method for coupled-channels 
problems, 10:1451 (RA;BR) 
Elastic 
Study of the reaction **Si(n vector, no,1) and construction of 
the measurement arrangement for the scattering of polarized 
neutrons, 10:1467 (R;DE;In German) 


Asymmetrically deformed states of thorium isotopes during 
fission process, 10:1490 (R;FR;In French) 
Scattering 


Location of a doorway state using the channel n + ?°’Pb, 
10:1487 (R;US) 

Study of the reaction 7*Si(n vector, no,:) and construction of 
the measurement arrangement for the scattering of polarized 
neutrons, 10:1467 (R;DE;In German) 

Quasi-Elastic Scattering 

Cross-section measurement for the 7Li(n,n't)*He reaction at 

14.74 MeV, 10:1446 (R;US) 
Total Cross Sections 

Semi-microscopic calculations of elastic, inelastic, and total 

neutron scattering by *°Pu, 10:1491 (R;US) 
NEUTRON REFLECTORS 

Measurement of reactivity effect for iron plate reflector in 
light-water moderated low enriched UO; lattices, 10:591 
(R;JP;In Japanese) 

NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 


Small sealed off neutron tube, 10:1133 (TJ;US) 
Deuterium Target 
Preparation of deuterium target and determination of 
deuterium in the target, 10:1371 (R;JP;In Japanese) 
NEUTRON SPECTRA 
Spectra Unfolding 
Modifications to iterative recursion unfolding algorithms and 
computer codes to find more appropriate neutron spectra. 
Final report, 10:1099 (R;US) 
NEUTRON STARS 
Cosmic Gamma Bursts 
Numerical model of explosion below the neutron star surface 
and gamma-ray bursts, 10:1339 (R;SU;In Russian) 
Nuclear Explosions 
Numerical model of explosion below the neutron star surface 
and gamma-ray bursts, 10:1339 (R;SU;In Russian) 
NEUTRON TRANSPORT 
Environment-independent homogenized parameters for neutron 
diffusion in non-symmetric slabs, 10:1518 (R;IT) 
Monte Carlo Method 
Analysis of shielding benchmark problems using the Monte 
Carlo codes MORSE-CG, 10:592 (R;JP;In Japanese) 
NEUTRON TRANSPORT THEORY 
Finite Element Method | 
Finite element method for solving neutron transport problems, 
10:1519 (R;US) 
NEUTRON-DEFICIENT ISOTOPES 
Alpha Decay 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 10:1475 (R;DE) 
Beta-Minus Decay 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 10:1475 (R;DE) 
Electron Capture Decay 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 10:1475 (R;DE) 
NEUTRON-RICH ISOTOPES 
Alpha Decay 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 10:1475 (R;DE) 
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Beta-Minus Decay 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 10:1475 (R;DE) 
Electron Capture Decay 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 10:1475 (R;DE) 
NEUTRONS 


See also FAST NEUTRONS 
FISSION NEUTRONS 
RBE 


Dose effect curves and relative biological effect of neutrons as 
compared with gamma radiation. Calculations based on 
persistent chromosomal aberrations of survivors of the 
Hiroshima and Nagasaki atomic bombs using T65 dosimetry 
and Lawrence Livermore National Laboratory dosimetry, 
10:1263 (R;DE;In German) 

Quantitative study of radiation induced damage in rabbit gyrus 
dentatus for the determination of relative biological 
effectiveness of 34 MeV p/Be neutron for brain nerve cells, 
10:1291 (RA;FR;In French) 

NEVADA 


Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 


Hydrology 
Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 
Radioactive Waste Disposal 
Geologic repository deployment program review, 10:253 
(RA;US) 
Radioactive Waste Facilities 
WMPO project issues and public concerns, 10:285 (RA;US) 
Waste Transportation 
WMPO project issues and public concerns, 10:285 (RA;US) 
NEVADA TEST SITE 


Site characterization in connection with the low level defense 
waste management site in Area 5 of the Nevada Test Site, 
Nye County, Nevada. Final report, 10:291 (R;US) 


Site characterization in connection with the low level defense 
waste management site in Area 5 of the Nevada Test Site, 
Nye County, Nevada. Final report, 10:291 (R;US) 

Radiation Monitoring 

Aerial radiological survey of Area 13, Nevada Test Site. Date 
of survey: December 1977, 10:1178 (R;US) 

Aerial radiological survey of Clean Slates 1, 2, and 3, and 
Double track: Tonopah Test Range, central Nevada. Date of 
survey: February 1977, 10:1177 (R;US) 

Radioactive Waste Disposal 

Site characterization in connection with the low level defense 
waste management site in Area 5 of the Nevada Test Site, 
Nye County, Nevada. Final report, 10:291 (R;US) 

Radionuclide Migration 

Borehole collector for in-situ chemical analysis of ground 

water, 10:1183 (J;US) 
Soil Chemistry 

Site characterization in connection with the low level defense 
waste management site in Area 5 of the Nevada Test Site, 
Nye County, Nevada. Final report, 10:291 (R;US) 

NEW MEXICO 


Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 

Hot-Dry-Rock Systems 

Interaction of seismic waves with a viscous liquid layer, 10:454 

G;US) 


Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 

NEW YORK 
Water Pollution 

Sedimentological reconstruction of the recent pattern of 

mercury pollution in the Niagara River, 10:1198 (J;US) 


NEW ZEALAND 
Energy Policy 
New Zealand - energy situation 1982/83, 10:763 (R;DE;In 
German) 
Energy Supplies 
New Zealand - energy situation 1982/83, 10:763 (R;DE;In 
German) 
NGL 
See NATURAL GAS LIQUIDS 
NICKEL 
Activation Analysis 
Instrumental neutron activation analysis of roots and juice of 
carrot, 10:966 (RA;CS;In Czech) 
Catalytic Effects 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 4, May 1, 1984-July 31, 1984, 10:44 (R;US) 
Metallurgical Effects 
Effect of nickel content on chlorides stress corrosion cracking 
of stainless steels containing 23% chromium, 10:908 (R;JP;In 
Japanese) 
Muon Probes 
Electronic structure and magnetism of surfaces, interfaces and 
modulated structures (superlattices), 10:1543 (J;NL) 
Oxidation 
Low and moderate tem; oxidation of atomically clean 
nickel, chromium and Ni-Cr alloys. Final report, 10:886 
(R;US) 
Permeability 
Gas su eability of solid membranes and fusion 
problems, 10:1616 (RA;SU;In Russian) 
Physical Radiation Effects 
Annealing kinetics of radiation voids and dislocations in the 
neutron irradiated nickel, 10:898 (RA;SU;In Russian) 
Jump-type changing of deformed stress in aluminium and 
nickel at high-energy carbon ion beam cycling, 10:900 
(RA;SU;In Russian) 
Sintering 
Mechanisms of elevated temperature rupture in single phase 
ceramics. Progress report, February 1, 1984-January 31, 
1985, 10:928 (R;US) 
Sorptive Properties 
Adsorption of hydrogen isotopes by metals in non-equilibrium 
conditions, 10:901 (RA;SU;In Russian) 
Surfaces 
Electronic structure and magnetism of surfaces, interfaces and 
modulated structures (superlattices), 10:1543 (J;NL) 
Ultrasonic Waves 
Ultrasonic wave propagation in anisotropic solids, 10:885 
(R;US) 
NICKEL 58 TARGET 
Proton Reactions 
Energetic proton analysis at large angle by 200 MeV proton 
scattering on nuclei: inclusive spectra; proton-gamma 
coincidence spectra, 10:1468 (R;FR;In French) 
NICKEL 60 
High Spin States 
Study on the systematics of two-neutron high spin states in fp 
shell nuclei by means of the (a,?He) reaction, 10:1474 
(R;DE;In German) 
NICKEL 62 
High Spin States 
Study on the systematics of two-neutron high spin states in fp 
shell nuclei by means of the (a,?He) reaction, 10:1474 
(R;DE;In German) 
NICKEL 64 
High Spin States 
Study on the systematics of two-neutron high spin states in fp 
shell nuclei by means of the (a,?He) reaction, 10:1474 
(R;DE;In German) 
NICKEL 64 REACTIONS 
Fusion Reactions 
Nuclear form deformation and effective fusion barriers, 10:1489 
(R;SU;In Russian) 





NICKEL 66 
High Spin States 


NICKEL 66 
High Spin States 
Study on the systematics of two-neutron high spin states in fp 
shell nuclei by means of the (a,?He) reaction, 10:1474 
(R;DE;In German) 
NICKEL ALLOYS 
See also ALLOY-A-286 


Plasma deposition of amorphous metal alloys, 10:914 (R;US) 


Fractography 
Identification of toughening mechanisms in W-Ni-Fe alloys by 
means of SEM fractography and metallography, 10:895 
(RA;IL) 


Metallography 
Identification of toughening mechanisms in W-Ni-Fe alloys by 
means of SEM fractography and metallography, 10:895 
(RA;IL) 


Low and moderate temperature oxidation of atomically clean 
nickel, chromium and Ni-Cr alloys. Final report, 10:886 
(R;US) 

Physical Radiation Effects 

Microsegregation observed in Fe-35.5Ni-7.5Cr irradiated in 
EBR-II, 10:890 (R;US) 

Swelling of austenitic Fe-Ni-Cr ternary alloys during fast 
neutron irradiation, 10:891 (R;US) 

Sorptive Properties 
Non sputtered getters for thermonuclear devices, 10:1618 
(RA;SU;In Russian) 
NICKEL BASE ALLOYS 


See also HASTELLOY N 
INCONEL ALLOYS 


Corrosion 
Influence of Mn content on corrosion behavior of Ni-Cr-W 
alloys in simulated VHTR helium environment, 10:906 
(R;JP;In Japanese) 
NICKEL COMPLEXES 


Radiolysis 
Effect of methylation on the properties of 1,4,8,11 


Ee 


10:1011 (RA;IL) 
Chemical 





vane nickel(I) in aqueous solutions, 


Analysis 
Chemistry of carbonyl sulfide. Final report, 1 July 1983-30 
June 1984, 10:982 (R;US) 
NICKEL OXIDES 
Catalytic Effects 
Chemistry and morphology of coal liquefaction. Quarterly 
report, April 1, 1984-June 30, 1984, 10:354 (R;US) 
NICKEL PHOSPHIDES 
Formation Heat 
Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 
Metallic Glasses 
Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 
Mixing Heat 
Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 


Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 

NICOTINIC ACID 
Labelled Compounds 

In vivo determination of the pyridine nucleotide reduction 
charge by carbon-13 nuclear magnetic resonance 
spectroscopy, 10:1312 (J;US) 


In vivo determination of the pyridine nucleotide reduction 
charge by carbon-13 nuclear ic resonance 
spectroscopy, 10:1312 (J;US) 
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NIGERIA 
Energy Policy 
Nigeria - energy situation 1982/83, 10:727 (R;DE;In German) 
NIMONIC PE16 
Physical Radiation Effects 
Microstructural basis and crack growth theories for post- 
irradiation ductility loss in Nimonic PE16, 10:924 (BA;US) 
NIOBIUM 


Niobium membrane superpermeability for hydrogen atoms and 
ions in the 2-400 eV energy range, 10:1617 (RA;SU;In 
Russian) 

NIOBIUM 93 TARGET 
Niobium 93 Target 
ion, compression and flow at the Bevalac, 10:1094 
(R;US) 
NIOBIUM ALLOYS 
See also INCONEL 625 
INCONEL 718 
NIOBIUM BASE ALLOYS 


Fabrication 
Using a data-base management system to characterize a 
manufacturing process, 10:919 (R;US) 
Physical Radiation Effects 
Neutron irradiation effects on superconducting and stabilizing 
materials for fusion magnets, 10:1645 (R;DE) 
Sorptive Properties 
Non sputtered getters for thermonuclear devices, 10:1618 
(RA;SU;In Russian) 
NIOBIUM BASE ALLOYS 
Physical Radiation Effects 
Study of radiation defect distribution in NbsSn coatings by 
nuclear gamma resonance (N and C ions, protons, electrons, 
and gamma radiation), 10:897 (RA;SU;In Russian) 
NIOBIUM CARBIDES 
Physical Radiation Effects 
Study of the influence of thermal shock on the carbon-graphite 
material stability with niobium carbide protective coating 
using pulséd electron radiation, 10:931 (RA;SU;In Russian) 
NITRIC ACID 
Solvent Properties 
Dissolution of plutonium dioxide in nitric acid, 10:232 
(R;DE;In German) 
NITRIC OXIDE 
NO. 
Chemical Reactions 
NO/sub x/ and carbon emission control in coal-water slurry 
combustion, 10:107 (RA;US) 
Quantity Ratio 
Space resolved coal-water mixture combustion and pollutant 
formation studies in a laboratory scale furnace, 10:106 
(RA;US) 


Emission 
Emission of organic air pollutants from shale oil waste waters, 
10:227 (J;US) 


Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Solubility 
Solubilities of sodium nitrate, sodium nitrite, and sodium 
aluminate in simulated nuclear waste, 10:311 (R;US) 
NITROGEN 
Chemical Reactions 
NO/sub x/ and carbon emission control in coal-water slurry 
combustion, 10:107 (RA;US) 
Photoionization 
Resonantly enhanced multiphoton ionization of molecules, 
10:1006 (R;US) 
NITROGEN 13 
Beam Production 
Radiative ion beams: hot stellar reactions in the laboratory, 
10:1378 (R;US) 
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NITROGEN 14 REACTIONS 
Fusion Reactions 

Study of particle emission from light-heavy ion fusion 
reactions, 10:1455 (RA;BR) 

Study of the fusion cross sections of *O + 5’Fe and *N + 
5°Co leading to the same ™*Se compound nucleus, 10:1470 
(RA;BR) 

Total fusion cross sections for **N + ?7Al, *°Si and 7°Si 
systems, 10:1464 (RA;BR) 

NITROGEN COMPOUNDS 
See also NITRITES 
NITROGEN OXIDES 
Toxicity 
Acute toxicity of water soluble fractions derived from a coal 
liquid (SCR-II) to three aquatic organisms, 10:1314 (J;NL) 
NITROGEN DIOXIDE 
NO, 
A Chemistry 
Non-photochemical interactions of sulfur and nitrogen 
compounds in acid deposition. Final report, 10:1139 (R;US) 
Biological Effects 

Respiratory function responses of animals and man to oxidant 

gases and to pulmonary emphysema, 10:1311 (J;US) 
NITROGEN IONS 
Ton-Atom Collisions 

Charge exchange collision study between C*, N* or O* ions 
and Ds or He in the keV range 14-80; post-collisional X 
emission cross section measurement, 10:1366 (R;FR;In 
French) 

Ton-Molecule Collisions 

Charge exchange collision study between C*, N* or O* ions 
and Dz or He in the keV range 14-80; post-collisional X 
emission cross section measurement, 10:1366 (R;FR;In 
French) 

NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


Air Pollution Control 
Evaluation of long-term NOx reduction on pulverized-coal- 
fired steam generators. Final report March 1983-May 1984, 
10:1073 (R;US) 
NO/sub x/ and carbon emission control in coal-water slurry 
combustion, 10:107 (RA;US) 
Selective catalytic reduction for coal-fired power plants: 
feasibility and economics. Final report, 10:523 (R;US) 
Reduction 
Selective catalytic reduction for coal-fired power plants: 
feasibility and economics. Final report, 10:523 (R;US) 
Retention 
Toxicological data on NO/sub x/: an overview, 10:1310 (J;US) 
T 


Toxicological data on NO/sub x/: an overview, 10:1310 (J;US) 
Uptake 
Toxicological data on NO/sub x/: an overview, 10:1310 (J;US) 
NMR SPECTROMETERS 
On-Line Systems 
Automated Nuclear Magnetic Resonance Laboratory, 10:1120 
(R;DE;In German) 
NO. 2 FUEL OIL 
See HEATING OILS 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NON-DISPERSIVE ION WAVES 
See ION ACOUSTIC WAVES 
NON-EQUILIBRIUM PLASMA 
Computerized Simulation 
Radiation calculations of high-parameter non-LTE plasma 
using average ion model, 10:1578 (RA;CS) 
NONLINEAR PROBLEMS 
Least Square Fit 
New approach for solving large residual nonlinear least squares 
problems, 10:1700 (R;US) 
Numerical Solution 
New approach for solving large residual nonlinear least squares 
problems, 10:1700 (R;US) 


Facilities for studying radiation damage in nonmetals during 
irradiation, 10:945 (R;US) 
NONRADIOACTIVE WASTES 
See SOLID WASTES 
NONYL RADICALS 
Chemical Preparation 
Synthesis and crystal structure of 2,4-diaza-6,7-benzo-8- 
oxabicyclo[3.3.1]-nonanes, 10:1003 (RA;IL) 
Crystal Structure 


Synthesis and crystal structure of 2,4-diaza-6,7-benzo-8- 


oxabicyclo[3.3.1]-nonanes, 10:1003 (RA;IL) 
HEMISPHERE 


10:1156 (J;GB) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NOVETTE FACILITY 
Design 
Novette: a short wavelength laser-target interaction system, 
10:1660 (R;US) 
NRU CANADA REACTOR 
See NRU REACTOR 
NRU REACTOR 
Deformation 
Pre-test prediction and post-test analysis of PWR fuel rod 
ballooning in MT-3 LOCA simulation experiment in the 
NRU reactor, 10:604 (RA;XA) 
Fuel Rods 
Pre-test prediction and post-test analysis of PWR fuel rod 
ballooning in MT-3 LOCA simulation experiment in the 
NRU reactor, 10:604 (RA;XA) 
Performance Testing 
Pre-test prediction and post-test analysis of PWR fuel rod 
ballooning in MT-3 LOCA simulation experiment in the 
NRU reactor, 10:604 (RA;XA) 
NSLS 
Accelerator Facilities 
National Synchrotron Light Source, 10:1088 (R;US) 
NSPP 
See NUCLEAR SAFETY PILOT PLANT 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Information Needs 
Japanese list of requests for nuclear data, 10:1434 (R;JP) 
NUCLEAR ENERGY 
California energy flow in 1983 (1976 through 1983), 10:758 
(R;US) 
Public Opinion 
Young people’s awareness of energy problems - a contents 
analysis of students’ essays, 10:745 (R;DE;In German) 


WER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Environmental Protection Agency's policy and strategy on 
high-level waste, 10:255 (RA;US) 

Semi-annual report on strategic special nuclear material 
inventory differences, 10:328 (R;US) 





NUCLEAR FACILITIES 
Material Unaccounted For 


Material Unaccounted For 
Semi-annual report on strategic special nuclear material 
inventory differences, 10:328 (R;US) 
FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 
Research Programs 
Results of research and development activities in 1983 of the 
Institut fuer Material- und Festkoerperforschung, 10:694 
(R;DE;In German) 
Fission Product Release 
Improved model for fission product behavior in nuclear fuel 
under normal and accident conditions, 10:613 (J;NL) 
NUCLEAR MATERIALS MANAGEMENT 
Data Processing 
System of nuclear material accountancy in the JAERI, 10:329 
(R;JP) 
NUCLEAR MATTER 
Density 
Influence of the nuclear asymmetry and Coulomb force on the 
surface width of the nuclear mass densities, 10:1495 (R;DE) 
Knock-Out Reactions 
Theoretical aspects of deep hole states, 10:1507 (RA;NL) 
Particle-Hole Model 
Theoretical aspects of deep hole states, 10:1507 (RA;NL) 
NUCLEAR MEDICINE 
Radiation Doses 
Population exposure due to nuclear medical diagnosis and 
therapy in the Munich and Rottal/Inn regions in 1978, 
10:1261 (R;DE;In German) 
NUCLEAR MODELS 
See also COLLECTIVE MODEL 
Collective Excitations 
Isospin effects in nuclear vibrations, 10:1514 (R;US) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Research Programs 
Annual Report 1981-1982. Low energy nuclear physics - 
Experiment and Theory, 10:1432 (R;BR) 
Indiana University Cyclotron Facility. Scientific and technical 
report, January 1, 1982-December 31, 1982, 10:1435 (R;US) 


IKF - annual report 1982, 10:1431 (R;DE;In German) 
NUCLEAR POWER 
Cost Benefit Analysis 
Air pollution, nuclear power and electricity demand: an 
economic perspective, 10:772 (R;US) 
NUCLEAR POWER PLANTS 
Containment 
The issue of CILRT duration, 10:603 (J;US) 
Control Rooms 
Integration of the safety parameter display system in control 
room design, 10:625 (J;US) 
Cost 
CONCEPT computer code, 10:744 (R;US) 


Transfer of quality records from construction to operations, 
10:587 (R;US) 


Economics 
Nuclear power options viability study, 10:586 (R;US) 
Electrical Equipment 


Aging-seismic correlation study on Class 1E equipment. Final 
report. Revision, 10:706 (R;US) 
Hazards 
Toxic gas accident analysis code user’s manual (TOXRISK), 
10:704 (R;US) 
Human Factors 
Investigation of reactor incident reports with regard to human 
malfunctions as far as these had an effect on the incident 
history, 10:614 (R;DE;In German) 
Human Factors Engineering 
Human reliability analysis using event trees, 10:589 (R;NL) 
Investigation of reactor incident reports with regard to human 
malfunctions as far as these had an effect on the incident 
history, 10:614 (R;DE;In German) 
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Neutron 

Neutron dosimetry at commercial nuclear plants. Final 

of Subtask C: *He neutron spectrometer, 10:701 (R;US) 

Planning 

Nuclear power options viability study, 10:586 (R;US) 
Radiation Monitoring 

Reporting of indication data, 10:696 (R;SE;In Swedish) 
Reactor Accidents 


Fission product source terms and engineered safety features, 
10:640 (R;US) 
Reactor Operation 
Operation reports of nuclear power plants, 10:583 (R;BR;In 
Po 


rtuguese 
Sequence coding and search system for licensee event reports. 
User's guide, 10:708 (R;US) 
Reactor Safety 
Human factors engineering--view of a national laboratory, 
10:624 (J;US) 
Task action plans for unresolved safety issues related to 
nuclear power plants, 10:698 (R;US) 
Seismic Effects 
Aging-seismic correlation study on Class 1E equipment. Final 
report. Revision, 10:706 (R;US) 
Steam Generators 
Nuclear-physical method for investigation of carbon mass 
transfer in materials of steam generator of nuclear power 
plant, 10:963 (R;SU;In Russian) 
alves 


Key valves prioritization study. Final report, 10:596 (R;US) 
Waste Water 
Interlaboratory comparisons for official control of in-station 
monitoring of waste waters from nuclear power plants, 
10:1208 (RA;DE;In German) 
Water Chemistry 
Trace metal analysis by high-performance liquid 
chromatography interfaced to an electrochemical detector, 
10:543 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTIONS 


See also COMPOUND-NUCLEUS REACTIONS 
FUSION REACTIONS 
PHOTONUCLEAR REACTIONS 
THERMONUCLEAR REACTIONS 


Radiation Detectors 
Workshop on detectors for relativistic nuclear collisions: 
proceedings, 10:1110 (R;US) 
Relativistic Range 
Workshop on detectors for relativistic nuclear collisions: 
proceedings, 10:1110 (R;US) 
NUCLEAR SAFETY PILOT PLANT 
Aerosols 
Aerosol behavior in a steam-air environment, 10:648 (R;US) 
NUCLEAR STRUCTURE 
Correlation Functions 
Explicit treatment of n-body correlations within a density- 
matrix formalism, 10:1494 (R;DE) 
Density Matrix 
Explicit treatment of n-body correlations within a density- 
matrix formalism, 10:1494 (R;DE) 
Many-Body Problem 
Explicit treatment of n-body correlations within a density- 
matrix formalism, 10:1494 (R;DE) 
Research Programs 
Electron and pion interactions with nuclei. Progress report, 
August 1, 1983-August 1, 1984, 10:1430 (R;US) 
NUCLEAR WASTE POLICY ACTS 


State legislative involvement in the Nuclear Waste Policy Act, 
10:262 (RA;US) 
Status of US storage efforts, 10:238 (RA;US) 
Institutional 


Factors 
Institutional challenge of the Nuclear Waste Policy Act, 10:261 
(RA;US) 
Public Opinion 
State perspective on the Nuclear Waste Policy Act, 10:254 
(RA;US) 
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NUCLEON-ANTINUCLEON INTERACTIONS 
See also PROTON-ANTIPROTON INTERACTIONS 
Weak Interactions 
Electroweak effects in N-N and antiN-N scattering, 10:1398 


(R;FR) 
NUCLEON-NUCLEON INTERACTIONS 
Interaction Range 
Prospects in coincidence experiments, 10:1438 (RA;NL) 
Weak Interactions 
Electroweak effects in N-N and antiN-N scattering, 10:1398 
- + 


In vivo determination of the pyridine nucleotide reduction 
charge by carbon-13 nuclear magnetic resonance 
spectroscopy, 10:1312 (J;US) 


In vivo determination of the pyridine nucleotide reduction 
charge by carbon-13 nuclear magnetic resonance 
spectroscopy, 10:1312 (J;US) 

Redox Reactions 

In vivo determination of the pyridine nucleotide reduction 
charge by carbon-13 nuclear magnetic resonance 
spectroscopy, 10:1312 (J;US) 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCEAN THERMAL ENERGY CONVERSION 
Appropriate Technology 
Ocean thermal energy conversion: Electricity and freshwater 
from the sea, 10:405 (J;US) 
OCEAN THERMAL POWER PLANTS 
Design 
Ocean thermal energy conversion: Electricity and freshwater 
from the sea, 10:405 (J;US) 
OCEANS 
See SEAS 
OECD 
Radioactive Waste Management 
Radioactive waste management activities of the OECD 
Nuclear Energy Agency, 10:281 (RA;US) 
OFF-GAS SYSTEMS 
Wet offgas scrubbing for radwaste thermal processing, 10:304 
(R;US) 
Efficiency 
Investigations on the aging of activated carbons in the exhaust 
air of a pressurized water reactor (PWR 4), 10:560 (R;DE;In 


German) 
OFFICE BUILDINGS 
Wind Turbines 
Wind generator for Solar Office Complex, Luna Vocational 
Technical Institute, Las Vegas, New Mexico. Final report, 
10:489 (R;US) 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
See also BLACK SHALES 
In-Situ Retorting 
Investigation of the Geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, April, May, June 1984, 
10:224 (R;US) 
Retorting 
In vivo cytogenetic effects of oil shale retort process waters, 
10:226 (J;NL) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Evaluating a mass transfer model for the dissolution of 
organics from oil films into water, 10:207 (J;GB) 


Chemical Composition 
Potential terrestrial fate and effects on soil biota of a coal 
liquefaction product spill, 10:208 (J;US) 
Toxicity 
Potential terrestrial fate and effects on soil biota of a coal 
liquefaction product spill, 10:208 (J;US) 
Ww 


eathering 

Potential terrestrial fate and effects on soil biota of a coal 
liquefaction product spill, 10:208 (J;US) 

OIL WELLS 
Carbon Dioxide Injection 

Enhanced recovery of oil from subsurface reservoirs with 
carbon dioxide. Final report, 10:177 (R;US) 

Steam Injection 

Investment evaluation of Solar Thermal Enhanced Oil 
Recovery (STEOR) Systems for project starts in the years 
1982 and 1986, 10:170 (R;US) 

Technical support services for the solar thermal enhanced oil 
recovery Volume 1. Program summary report, 
February 9-May 31, 1981, 10:179 (R;US) 

Steam Soak Processes 
Potential of downhole steam generation to the recovery of 
heavy oils, 10:225 (BA;US) 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMAN 
Energy Supplies 
Oman - energy situation 1982, 10:753 (R;DE;In German) 
OMEGA WEST REACTOR 
See OWR REACTOR 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 
Radiation Effects 

Investigation of the effects of long-duration exposure on active 

optical system components (S0050), 10:1111 (R;US) 
OPTICAL FILTERS 
Interference 

Synthetic multilayer x-ray dispersion elements for 200 A (62 
eV) to 0.62 A (20 keV) radiation. Final report, 10:1551 
(R;US) 

Lamellae 

Synthetic multilayer x-ray dispersion elements for 200 A (62 
eV) to 0.62 A (20 keV) radiation. Final report, 10:1551 
(R;US) 

OREGON 


Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 


Hydrology 
Status of geohydrologic screening of the Basin and 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 
ORES 
Chemical Analysis 
Alternative methods to fire assaying, 10:980 (TJ;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED AROMATIC HYDROCARBONS 
Effects 
Lack of effect of dibromochloropropane on the mouse testis, 
10:1309 (J;US) 


Intraperitoneal Injection 
Lack of effect of dibromochloropropane on the mouse testis, 
10:1309 (J;US) 
ORGANIC MATTER 
Only for unspecified materials containing chain and ring 
compounds of carbon; if specific organic compounds are studied, 
use descriptors for the compounds. 
See also PEAT 


Ecological Concentration 
Use of an ion exchange technique to measure copper 
complexing capacity on the continental shelf of the 
Southeastern United States and in the Sargasso Sea, 10:1200 
G;NL) 





ORGANIC MATTER 
Environmental Transport 


Environmental Transport 
Organic matter supply and processing in lakes and reservoirs, 
10:1189 (R;US) 


Soil carbon dynamics in a mixed deciduous forest following 
clear-cutting with and without residue removal, 10:1174 


G;US) 
ORGANIC PHOSPHORUS COMPOUNDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
See also PHOSPHORIC ACID ESTERS 

NMR Spectra 
Some properties of the phosphorothiolate s-oxide intermediate, 

10:999 ; 
ORGANIC SOLVENTS 


Biosynthesis 
Strains for production of solvents from wood product stream 
carbohydrates, 10:372 (J;US) 
Catalytic Effects 
Solvent tailoring in coal liquefaction. Quarterly report, July 
1984-September 1984, 10:29 (R;US) 


Composition 
Solvent tailoring in coal liquefaction. Quarterly report, July 
1984-September 1984, 10:29 (R;US) 
Fermentation 
Novel neutral solvents fermentations, 10:371 (J;US) 


Transfer 
Solvent tailoring in coal liquefaction. Quarterly report, July 
19 1984, 10:29 (R;US) 
ORGANIZATION ECONOMIC CO-OPERATION AND DE 
See OECD 
ORNL 
Review of human factors in operator aids development at Oak 
Ridge National Laboratory, 10:623 (J;US) 
OSMIUM 189 
Coulomb Excitation 
Coulomb excitation of **°Os, 10:1486 (RA;BR) 
OSMIUM COMPOUNDS 
Electronic Structure 
Electronic structure of heavy transition metal carbonyls. 
Technical progress report I, 10:981 (R;US) 


See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 

See CONTINENTAL SHELF 
OWR REACTOR 

OWR/RTNS-II low exposure spectral effects experiment, 
10:889 (R;US) 

OXIDATION 

See also COMBUSTION 


Effects of weathering of coals on slurriabilities, 10:57 (RA;US) 
. OXYGEN 


a0 second harmonic generation for surface studies, 10:972 
3US) 
Biological Effects 
Respiratory function responses of animals and man to oxidant 
gases and to pulmonary emphysema, 10:1311 (J;US) 
Evolution 


EPR spectroscopic evidence for a tetranuclear 
cluster as the site for photosynthetic oxygen evolution, 
10:393 G;NL) 
OXYGEN 15 
Beam Production 
Radiative ion beams: hot stellar reactions in the laboratory, 
10:1378 (R;US) 
OXYGEN 16 
Nuclear Structure 
Study of the A= 18 system in a three-body model, 10:1449 
(RA;BR) 
OXYGEN 16 REACTIONS 
Alpha-Transfer Reactions 
Effect of a-pickup and a-stripping reactions on the elastic 
scattering of *Si + '*O at E sub(cm) = 31.6 MeV, 10:1462 
(RA;BR) 


Nuclear structure effects in the reaction cross section of the 
sup(16,18) O + “Tj systems, 10:1471 (RA;BR) 
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Fusion Reactions 

Fusion cross sections of the *C+ '*O at E(?*O) up to 150 
MeV, 10:1447 (R;FR) 

Study of particle emission from light-heavy ion fusion 
reactions, 10:1455 (RA;BR) 

Study of the effect of nuclear deformation on the fusion of the 
16°18 sub(+) “°°Ti system, 10:1469 (RA;BR) 

Study of the fusion cross sections of **O + 5’Fe and *N + 
5®Co leading to the same "Se compound nucleus, 10:1470 
(RA;BR) 

OXYGEN 16 TARGET 
Carbon 12 Reactions 

Fusion cross sections of the *C+ '*O at E(?*O) up to 150 

MeV, 10:1447 (R;FR) 
Reactions 


Deuteron-induced reactions on '*O, 10:1450 (RA;BR) 
Electron Reactions 
Determination of structure functions in (e,e'p) reactions, 
10:1456 (RA;NL) 
Pion Minus Reactions 
Coincident measurement of the reaction of !*O(sup(+- 
),wsup(+-)'p) at 240 MeV, 10:1457 (R;DE;In German) 
Plus Reactions 


Coincident measurement of the reaction of '*O(sup(+- 
),asup(+-)'p) at 240 MeV, 10:1457 (R;DE;In German) 
OXYGEN 18 REACTIONS 
Fusion Reactions 
Study of particle emission from light-heavy ion fusion 
reactions, 10:1455 (RA;BR) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Ton-Atom Collisions 
Charge exchange collision study between C*, N* or O* ions 
and Dz or He in the keV range 14-80; post-collisional X 
emission cross section measurement, 10:1366 (R;FR;In 
French) 
Recent advances in forward electron production studies in ion- 
atom and ion-solid collisions, 10:1362 (R;US) 
Ton-Molecule Collisions 
Charge exchange collision study between C*, N* or O* ions 
and D: or He in the keV range 14-80; post-collisional X 
emission cross section measurement, 10:1366 (R;FR;In 
French) 
OZONE 
Biological Effects 
Respiratory function responses of animals and man to oxidant 
gases and to pulmonary emphysema, 10:1311 (J;US) 


Pp 


P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACKAGING 
Materials Testing 
Long-term performance of materials used for high-level waste 
packaging. First quarterly report, year three April-June 
1984. Volume 1, 10:306 (R;US) 


Long-term performance of materials used for high-level waste 
packaging. First quarterly report, year three April-June 
1984. Volume 1, 10:306 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 
Permeability 
Gas superpermeability of solid membranes and fusion 
problems, 10:1616 (RA;SU;In Russian) 


Properties 
Adsorption of hydrogen isotopes by metals in non-equilibrium 
conditions, 10:901 (RA;SU;In Russian) 
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PALLADIUM PHOSPHIDES 
Formation Heat 
Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 


Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 

PALO DURO BASIN 
Radiation 

Background radiation in two locations in Deaf Smith and 

Swisher Counties within the Palo Duro Basin, 10:325 (R;US) 
Ground Water 

Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s report on the Organic 
Geochemistry of Deep Groundwaters from the Palo Duro 

Basin, Texas, 10:249 (R;US) 


Laboratory index testing of rock samples for the determination 
of clay mineralogy from the Detten No. 1 (PD-6) Well, G. 
Friemel No. 1 (PD-5) Well, Mansfield No. 1 (PD-4) Well, 
and Zeeck No. 1 (PD-7) Well - Palo Duro Basin, Texas: 
unanalyzed data, 10:1331 (R;US) 
PAPER 


The flash pyrolysis of cellulosic materials using concentrated 
visible light, 10:431 (J;GB) 
PARABOLIC COLLECTORS 
See also PARABOLIC TROUGH COLLECTORS 
Receivers 


Layout of heating units for solar-heated gas turbine systems 
with paraboloid collectors, 10:861 (R;DE;In German) 


Design 
Layout of heating units for solar-heated gas turbine systems 
with paraboloid collectors, 10:861 (R;DE;In German) 
PARABOLIC TROUGH COLLECTORS 
Inclination 
Experimental results of pitching moment tests on parabolic- 
trough solar-collector array configurations, 10:440 (J;US) 
Performance Testing 
Experimental results of pitching moment tests on parabolic- 
trough solar-collector array configurations, 10:440 (J;US) 
Wind Loads 
Experimental results of pitching moment tests on parabolic- 
trough solar-collector array configurations, 10:440 (J;US) 
PARATHORMONE ; 


Development of a Nee assay for parathormone 
formed from the hypercalcemic Walker carcinosarcoma 256, 
10:1244 (R;DE;In German) 

PARTICLE BEAM FUSION ACCELERATOR 
See also ELECTRON BEAM FUSION ACCELERATOR 
Technology Assessment 

Application of pulsed TW-range generators in thermonuclear 

research, 10:1636 (RA;CS;In Russian) 
PARTICLE 
Distribution 

Research on CWM preparation technique with Chinese coals, 

10:110 (RA;US) 
PARTICULATES 

Prior to September 1981, this concept was indexed to 

PARTICLES and AEROSOLS. 
Effects 

Fate of inhaled particles in the human. Comparison of 
experimental data with theoretical computations based on a 
symmetric and asymmetric lung, 10:1317 (J;US) 

Calculation Methods 
Fate of inhaled particles in the human. Comparison of 
experimental data with theoretical computations based on a 
symmetric and asymmetric lung, 10:1317 (J;US) 
Chemical Analysis 
Combustion-generated carbon in the Arctic 
atmosphere, 10:1159 (J;GB) 
Field evaluation of a cost-effective screening procedure for 
lynuclear aromatic pollutants in ambient air samples, 
10:1158 (J;US) 


Fractionation 
Field-flow fractionation in the analysis of energy related 
materials. Progress report, February 1, 1984-January 31, 
1985, 10:962 (R;US) 


Inhalation 
Fate of inhaled particles in the human. Comparison of 
experimental data with theoretical computations based on a 
symmetric and asymmetric lung, 10:1317 (J;US) 
Tissue Distribution 
Fate of inhaled particles in the human. Comparison of 
experimental data with theoretical computations based on a 
symmetric and asymmetric lung, 10:1317 (J;US) 
PARTONS 
Final-State Interactions 
Luminosities for collisions of intermediate bosons and other 
partons, 10:1408 (R;US) 
PASSIVE SOLAR COOLING SYSTEMS 
Desiccants 
A compact low-pressure drop desiccant bed for solar air 
conditioning applications: Analysis and design, 10:427 (J;US) 


A compact low-pressure drop desiccant bed for solar air 
conditioning applications: Analysis and design, 10:427 (J;US) 
Performance Testing 
Air infiltration and building tightness measurements in passive 
solar residences, 10:429 (J;US) 
Technology Transfer 
Laboratory approach to technology transfer: the passive solar 
cooling system concept example, 10:415 (R;US) 
Thermal Analysis 
A compact low-pressure drop desiccant bed for solar air 
conditioning applications: Analysis and design, 10:427 (J;US) 
PASSIVE SOLAR HEATING SYSTEMS 


See also DIRECT GAIN SYSTEMS 
TROMBE WALLS 


Computerized Simulation 
The value of improvements in the absorbing and glazing 
surfaces of solar devices, 10:430 (J;GB) 


Passive solar design 
builders, 10:416 amy 
Natural Convection 
Convective heat transfer inside passive solar buildings, 10:417 
(R;US) 
Network Analysis 
Vertical Solar Louver Project. Final technical report, 10:408 
(R;US) 


The value of improvements in the absorbing 
surfaces of solar devices, 10:430 (J;GB) 
Performance 
Passive hybrid solar heating system. Final technical report, 
10:410 (R;US) 
Performance Testing 
Air infiltration and building tightness measurements in passive 
solar residences, 10:429 (J;US) 
PATIENTS 
Radiation Doses 
Determination of organ doses in radiographic imaging and 
diagnostic radiology, 10:1241 — German) 
PAVEMENTS 
Excavation 
Development of a water-jet concrete-cutting system. Volume 
3. System equipment and testing. Final report, 10:1025 
(R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 


and evaluation criteria for 


and glazing 


See CHLORINATED AROMATIC HYDROCARBONS 
PEAKING POWER PLANTS 

See also PUMPED STORAGE POWER PLANTS 

Fuels 
Cost and quality of fuels for electric utility plants, 10:509 
(R;US) 

PEARL SPAR 

See DOLOMITE 





Compendium of information about peat. Final repo: 
September 19, 1983-September 30, 1984, 10:164 1 QLUS) 
Commercialization 


Compendium of information about peat. Final report, 
September 19, 1983-September 30, 1984, 10:164 (R;US) 
Information 


Compendium of information about peat. Final report, 
September 19, 1983-September 30, 1984, 10:164 (R;US) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETROMETERS 


Design 
Measurement of stability of highly loaded CWM, 10:141 
(RA;US) 
PENNSYLVANIA 
Coal Reserves 
Program to develop anthracite coal-liquid mixtures, 10:134 
(RA;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 


See CHINA 
— 


"Development of special ling tol and drilingequipmen ts 
toa 

construction of a light drilling machine, 10:1017 (R;DE;In 

German) 


Performance Testing 
ee en ee 
penetrate unconsolidated overburden of mineral deposits - 
ceamaienakeuateaiates chien 10:1017 (R;DE;In 
German) 


) 
PERFORMANCE TESTING 
Errors 
DOE test procedure set-up measurement errors for unitary air 
conditioners, 10:519 GUS) 
PEROXIDASES 
Code number 1.11 
See also CATALASE 
Radiation Effects 
Influence of in vivo gamma irradiation on catalase and 
glutathione-peroxidase activities in rat femoral bone marrow, 
10:1274 (RA;FR;In French) 


Radioimmunoassay of glutathione peroxidase in circulating 
blood cells, 10:1246 (RA;FR;In French) 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 
Radiation Hazards 
Free-flyer biostack experiment, 10:1265 (R;US) 
Review of book on space radiobiology, 10:1268 (R;US) 
Radiation Protection 
ar qulmammatemammamaaat aii 10:713 
J;US) 
PETRA STORAGE RING 
Reviews 
ete” mete PETRA - the first five years, 10:1387 (R;DE) 
FEEDSTOCKS 


See CHEMICAL FEEDSTOCKS 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 


Data Compilation 

Petroleum Supply Monthly, August 1984, 10:765 (R;US) 
Energy Consumption 
Final energy consumption in the 

1990. Reference case 2, 10:767 (R;LU) 


Communities 1980- 


“aD Petroleum Statistics Report, November 1981, 10:185 
3U 

Monthly Petroleum Statement, September 1981, 10:200 (R;US) 
Monthly Petroleum Statement, October 1981, 10:201 (R;US) 
Monthly Petroleum Statement, August 1981, 10:199 (R;US) 
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Monthly Petroleum Statement, November 1981, 10:202 (R;US) 


Imports 
Monthly Petroleum Statistics Report, November 1981, 10:185 
(R;US) 
Monthly Petroleum Statement, September 1981, 10:200 (R;US) 
Monthly Petroleum Statement, October 1981, 10:201 (R;US) 
Monthly Petroleum Statement, August 1981, 10:199 (R;US) 
Monthly Petroleum Statement, November 1981, 10:202 (R;US) 
Mixing 
Long-term mixing of two crude oils across a horizontal 
interface, 10:209 (J;US) 
Prices 
Annual Petroleum Review (Contains glossary), 10:206 (R;US) 
Assessment of principal oil and gas data series of the Energy 
Information Administration, 10:204 (R;US) 
Coal-water mixtures as an alternative to heavy fuel oil, 10:114 
(RA;US) 
Production 


California energy flow in 1983, 10:758 (R;US) 
Indonesia - energy situation 1982/83, 10:726 (R;DE;In 
German) 
Monthly Petroleum Statistics Report, November 1981, 10:185 
(R;US) 
Monthly Petroleum Statement, September 1981, 10:200 (R;US) 
Monthly Petroleum Statement, October 1981, 10:201 (R;US) 
Monthly Petroleum Statement, August 1981, 10:199 (R;US) 
Monthly Petroleum Statement, November 1981, 10:202 (R;US) 
Oman - energy situation 1982, 10:753 (R;DE;In German) 
Recovery 
Enhanced recovery of oil from subsurface reservoirs with 
carbon dioxide. Final report, 10:177 (R;US) 
Supply and Demand 
Annual Petroleum Review (Contains glossary), 10:206 (R;US) 
Refining synthetic liquids from coal and shale. Final report, 
10:46 (R;US) 
Trade 
Final energy consumption in the European Communities 1980- 
1990. Reference case 2, 10:767 (R;LU) 
Transport 
Oil pipeline rates and profitability under Williams Opinion 154, 
10:184 (R;US) 
Underground Storage 
Long-term mixing of two crude oils across a horizontal 
interface, 10:209 (J;US) 
Viscosity 
Enhanced recovery of oil from subsurface reservoirs with 
carbon dioxide. Final report, 10:177 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
Geochemical Surveys 
Analytical isotope geochemistry of C, S, N - application on the 
exploration of crude oil in Southern Germany, 10:167 
(R;DE;In German) 
Seismic Surveys 
Methods of interpretation for shear wave survey, 10:168 


Brief history of industrial catalysis, 10:995 (BA;DE) 
Data Base Management 
Integrated oil and reservoir database system for geological and 
petroleum engineering. Annual report, 10:169 (R;US) 
Integrated oil and reservoir database system for geological and 
petroleum engineering, 10:176 (R;US) 
Programs 


Petroleum industry research and development: factors that 
influence the trends, 10:205 (RA;US) 
PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
GASOLINE 
KEROSENE 
LIQUEFIED PETROLEUM GASES 
Data Compilation 
Petroleum Supply Monthly, August 1984, 10:765 (R;US) 
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Exports 
Monthly Petroleum Statistics Report, November 1981, 10:185 
(R;US) 
Monthly Petroleum Statement, September 1981, 10:200 (R;US) 
Monthly Petroleum Statement, October 1981, 10:201 (R;US) 
Monthly Petroleum Statement, August 1981, 10:199 (R;US) 
Monthly Petroleum Statement, November 1981, 10:202 (R;US) 


Imports 
Monthly Petroleum Statistics Report, November 1981, 10:185 
(R;US) 
Monthly Petroleum Statement, September 1981, 10:200 (R;US) 
Monthly Petroleum Statement, October 1981, 10:201 (R;US) 
Monthly Petroleum Statement, August 1981, 10:199 (R;US) 
Monthly Petroleum Statement, November 1981, 10:202 (R;US) 
Prices 
Annual Petroleum Review, 10:206 (R;US) 
Assessment of principal oil and gas data series of the Energy 
Information Administration, 10:204 (R;US) 
Production 
Monthly Petroleum Statistics Report, November 1981, 10:185 
(R;US) 
Monthly Petroleum Statement, September 1981, 10:200 (R;US) 
Monthly Petroleum Statement, October 1981, 10:201 (R;US) 
Monthly Petroleum Statement, August 1981, 10:199 (R;US) 
Monthly Petroleum Statement, November 1981, 10:202 (R;US) 
Sales 
Petroleum Marketing Monthly, August 1984, 10:203 (R;US) 
Supply and Demand 
Annual Petroleum Review, 10:206 (R;US) 
PETROLEUM REFINERIES 
Computer Codes 
Refinery evaluation modeling system (REMS) database 
documentation, 10:180 (R;US) 
Total Energy Systems 
Joint Venezuelan-German feasibility study: Integrated 
production and upgrading including energy supply for 
Orinoco heavy oil. Pt. A, 10:181 (R;DE) 
PETROLEUM SULFONATES 


Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1979-September 14, 
1980, 10:172 (R;US) 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS 
Use with the specific phase change material (e.g. calcium chloride) 
when known. 
Development of solar materials and components, 10:420 (R;US) 
Melting Points 
Analysis of passive solar thermal energy storage, 10:443 (R;US) 
Performance 


Phase change materials for use in passive and hybrid solar 
heating and cooling systems, 10:422 (R;US) 
Solid state phase change materials for thermal energy storage 
in passive solar heated buildings, 10:421 (R;US) 
PHASE TRANSFORMATIONS 
Heat Transfer 
Formulation of a hyperbolic Stefan problem, 10:1549 (R;US) 
PHENANTHRENE 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 4, May 1, 1984-July 31, 1984, 10:44 (R;US) 
Solvent Properties 
Phase behavior of coal fluids: data for correlation 
development, August 1, 1984 to October 31, 1984, 10:37 
(R;US) 


Emission 
Emission of organic air pollutants from shale oil waste waters, 
10:227 (J;US) 
PHENOLS 
See also PHENOL 
Toxicity 
Acute toxicity of water soluble fractions derived from a coal 
liquid (SCR-II) to three aquatic organisms, 10:1314 (J;NL) 
Patterns of toxicological effects in ecosystems: a modeling 
study, 10:1313 (J;US) 


PHENYLACETYLENE 
See TOLAN 
PHI4-FIELD THEORY 
Potentials 


izing the effective potential for spontaneously broken 
gphi‘ field theory, 10:1424 (J;NL) 
PHOSPHATE GLASS 
Melting 


Semicontinuous melting of phosphate laser glasses: Phase I, 
10:1037 (R;US) 
PHOSPHORIC ACID ESTERS 
Isomers 
Racemic and pseudoasymmetric (+-) dialkyl 
methylphosphonates isolation and NMR studies, 10:1000 
(RA;IL) 
NMR Spectra 
Racemic and pseudoasymmetric (+-) dialkyl 
methylphosphonates isolation and NMR studies, 10:1000 
(RA;IL) 
PHOSPHORUS 
Accumulation 
Phosphorus uptake by microplankton in estuarine and coastal 
shelf waters near Sapelo Island, Georgia, USA, 10:1316 
G;US) 
Uptake 
Phosphorus uptake by microplankton in estuarine and coastal 
shelf waters near Sapelo Island, Georgia, USA, 10:1316 
(J;US) 
PHOSPHORUS ADDITIONS 
Deposition 
Plasma deposition of amorphous metal alloys, 10:914 (R;US) 
PHOTOANODES 
Carrier Density 
Capacitance-voltage technique for the determination of carrier 
concentrations in thin film photoanodes, 10:390 (J;US) 
Carrier Mobility 
Capacitance-voltage technique for the determination of carrier 
concentrations in thin film photoanodes, 10:390 (J;US) 
PHOTODETECTORS 
Ton Implantation 
Ion implanted lateral in 2Ga sAs/GaAs strained-layer 
superlattice photodetector, 10:1129 (R;US) 


Ion implanted lateral in 2Ga sAs/GaAs strained-layer 
superlattice photodetector, 10:1129 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOIONIZATION 
Research Programs 
Resonantly enhanced multiphoton ionization of molecules, 
10:1006 (R;US) 
PHOTOMETERS 
Computer Calculations 
Commissioning of an automated microphotometer used in 
spark-source mass spectrometry, 10:1125 (R;ZA) 
Operation 
Commissioning of an automated microphotometer used in 
spark-source mass spectrometry, 10:1125 (R;ZA) 
PHOTOMULTIPLIERS 
Stochastic model for photon noise induced by charged 
particles in multiplier phototubes of the space telescope fine 
guidance sensors, 10:1127 (R;US) 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTON BEAMS 
Depth Dose Distributions 
Applying the reciprocal dose principle to heterogeneous 
phantoms: experience from Monte Carlo studies, 
10:1537 (G;GB) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ELECTRON INTERACTIONS 
Deep Inelastic Scattering 
Measurement of inelastic electron scattering of virtual 
photons, 10:1388 (R;DE) 





PHOTONUCLEAR REACTIONS 
Coincidence Methods 

Coincidence program planned at Mainz, 10:1089 (RA;NL) 
Research Programs 

Coincidence program planned at Mainz, 10:1089 (RA;NL) 


spectroscopic t u 
cluster as the site for photosynthetic oxygen evolution, 
10:393 (J;NL) 


EPR spectroscopic evidence for a tetranuclear manganese 
cluster as the site for photosynthetic oxygen evolution, 
10:393 (J;NL) 

PHOTOVOLTAIC POWER SUPPLIES 

Photovoltaic power system for the Holman Guest House, Fort 

Huachuca, Arizona. Final technical report, 10:394 (R;US) 
Simulation 

Study of low energy density photovoltaic applications under 

varying rate structures, 10:400 (R;US) 


35 Kilowatt peak power photovoltaic system. Final report, 
10:396 (R;US) 


Analysis of inverter models and harmonic propagation. Part 
III. Transient processes in inverter models, 10:399 (R;US) 


Analysis of inverter models and harmonic propagation. Part II. 


Harmonic propagation, 10:398 (R;US) 


35 Kilowatt peak power photovoltaic system. Final report, 
10:396 (R;US) 


Programs 
Value of PV systems experiments. Volume I. A preliminary 
assessment of the lessons learned from nine intermediate-size 


systems, 10:401 (R;US) 
Transients 


Analysis of inverter models and harmonic propagation. Part 
Ill. Transient processes in inverter models, 10:399 (R;US) 
Uses 
Study of low energy density photovoltaic applications under 
varying rate structures, 10:400 (R;US) 
PHTHALOCYANINES 
Electronic Structure 
Angle-resolved photoemission from oriented films of lead 
phthalocyanine on a Cu(100) surface, 10:883 (R;DE) 


Photoemission 
Angle-resolved from oriented films of lead 
phthalocyanine on a remem surface, 10:883 (R;DE) 
PHYSICAL RADIATION EFFECTS 
Computerized Simulation 
Mathematical simulation of radiation defects in crystals 
containing dislocations, 10:1539 (RA;SU; In Russian) 
Question of monocrystal convectors using in radiation damage 
simulation with gamma radiation beams, 10:1541 (RA;SU;In 
Russian) 
PHYTOPLANKTON 


Factors controlling primary 
a perspective, 10:1190 (R;US) 
PICKUP REACTIONS 
Nuclear Reaction Kinetics 
probes, 10:1509 (RA;NL) 
PIGE ANALYSIS 
See PROTON REACTIONS 


— in short-rotation woody crops plantations, 10:380 


production in lakes and reservoirs: 
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PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Knock-Out Reactions 
Coincident measurement of the reaction of ‘*O(asup(+- 
),sup(+-)'p) at 240 MeV, 10:1457 (R;DE;In German) 
PION MINUS-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION NEUTRAL-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION PLUS REACTIONS 
Elastic Scattering 
Measurement of the vector analyzing power of the elastic 
pion-deuteron scattering in the range of presumed dibaryon 
resonances, 10:1444 (R;DE;In German) 
Knock-Out Reactions 
Coincident measurement of the reaction of !*O(asup(+- 
),sup(+-)'p) at 240 MeV, 10:1457 (R;DE;In German) 
PION PLUS-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION REACTIONS 
See also PION MINUS REACTIONS 
PION PLUS REACTIONS 
Research Programs 
Electron and pion interactions with nuclei. Progress report, 
August 1, 1983-August 1, 1984, 10:1430 (R;US) 
PION-DEUTERON INTERACTIONS 
Elastic Scattering 
Measurement of tensor polarization in pion-deuteron elastic 
scattering, 10:1395 (BA;NL) 
Products 


Measurement of tensor polarization in pion-deuteron elastic 
scattering, 10:1395 (BA;NL) 
Spin Orientation 
Measurement of tensor polarization in pion-deuteron elastic 
scattering, 10:1395 (BA;NL) 
PIONS 
See also PIONS MINUS 
PIONS PLUS 
Weak Particle Decay 
Experimental investigations in particle physics at intermediate 
energies. Pro; report, December 1, 1983-November 30, 
1984, 10:1389 (R;US) 
PIONS MINUS 
Nuclear Reaction Yield 
Role of the A-resonance in intranuclear cascades, 10:1512 
(R;SU;In Russian) 
PIONS PLUS 


Electroproduction 
3He(e,e’mr* )*H: planned experiments, 10:1443 (RA;NL) 
Nuclear Reaction Yield 
Role of the A-resonance in intranuclear cascades, 10:1512 
(R;SU;In Russian) 
Production 
Spin dependence in the inclusive NN->NN7 reaction, 10:1410 
(BA;NL) 


Rate Structure 
Oil pipeline rates and profitability under Williams Opinion 154, 
10:184 (R;US) 


Oil pipeline rates and profitability under Williams Opinion 154, 
10:184 (R;US) 
PIPES 


Bending and twisting of pipes with strain hardening, 10:602 
(J;US) 


Environmentally assisted cracking in light water reactors. 
Annual report, October 1982-September 1983, 10:536 (R;US) 
Gas Flow 
Implementation of empirical total pressure loss data into the 
DUCTFLO and TOPAZ gas transfer codes, 10:1053 (R;US) 
Leak Testing 
Environmentally assisted cracking in light water reactors. 
Annual report, October 1982-September 1983, 10:536 (R;US) 
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Seismic Effects 
Alternate procedures for the seismic analysis of multiply 
supported piping systems, 10:601 (R;US) 
Hardening 


Bending and twisting of pipes with strain hardening, 10:602 
(J;US) 


Environmentally assisted in light water reactors. 
Annual report, October 1982-September 1983, 10:536 (R;US) 
Torsion 
Bending and twisting of pipes with strain hardening, 10:602 
GUS) 
PITTSBURG-MIDWAY SOLVENT REFINED COAL PRO 
See SRC PROCESS 
PITUITARY GLAND 
Secretion 
Biological radioimmunological microassay to determine 
hypophysiotropic factors, 10:1243 (R;DE;In German) 
PIXE ANALYSIS 
Prior to October 1980, this concept was indexed to X-RAY 
EMISSION ANALYSIS. 
Trace analysis with heavy ions, 10:964 (RA;DE;In German) 
PLANT GROWTH 
Temperature Effects 
Response of four foliage plants to heated soil and reduced air 
temperatures, 10:1301 (J;US) 
PLANTS 
See also ALGAE 


FORAGE 
GRASS 
Radionuclide Kinetics 
Radioecological investigations of uranium mill tailings systems. 
Fifth technical progress report, October 1, 1983-September 
30, 1984, 10:318 (R;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also EQUILIBRIUM PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 
RELATIVISTIC PLASMA 


Computerized Simulation 
Library system for a one dimensional tokamak transport code: 
(LIBJT60), 1. Handling manual, 10:1640 (R;JP;In Japanese) 
PLASMA DENSITY 
Distribution Functions 
Investigation of electron heating in experiments on REB- 
plasma interaction by means of Thomson scattering, 10:1566 
(RA;CS;In Russian) 
PLASMA DIAGNOSTICS 
Cameras 
Sequentially-framing soft x-ray pinhole camera for tokamak 
plasma studies, 10:1565 (R;US) 
Far Infrared Radiation 
FIR interferometer/polarimeter system on ISX-B tokamak, 
10:1558 (R;US) 
Faraday Effect 
Current measurements by Faraday rotation in single mode 
optical fibers, 10:1587 (R;US) 
terferometers 


CO, laser interferometer array for Big Dee, 10:1564 (R;US) 
FIR interferometer/polarimeter system on ISX-B tokamak, 
10:1558 (R;US) 


Phase distortion by concave lens effect for FIR interferometry, 


10:1584 (R;JP) 

Experimental investigations of driven Alfven wave resonances 
in a tokamak plasma using carbon dioxide laser 
interferometry, 10:1561 (R;US) 


Phase distortion by concave lens effect for FIR interferometry, 


10:1584 (R;JP) 
Laser Radiation 
Investigation of electron heating in experiments on REB- 
plasma interaction by means of Thomson scattering, 10:1566 
(RA;CS;In Russian) 


Polarimeters 
FIR interferometer/polarimeter system on ISX-B tokamak, 
10:1558 (R;US) 
Method 


Schlieren method diagnostics of plasma compression in front of 
coaxial gun, 10:1574 (RA;CS) 
Si Semiconductor Detectors 
Optimized Si-detector of X-rays from nanosecond laser plasma, 
10:1573 (RA;CS) 
Soft X Radiation 
Si-detector of X-rays from nanosecond laser plasma, * 
10:1573 (RA;CS) 
Ultrasoft X-ray diagnostics of REBEX plasma, 10:1572 
(RA;CS) 
X-Ray Spectra 
Sequentially-framing soft x-ray pinhole camera for tokamak 
plasma studies, 10:1565 (R;US) 
PLASMA DISRUPTION 
Eddy Currents 
Analysis of eddy current loadings in fusion engineering 
structures (SPARK and NASTRAN codes), 10:1672 
(BA;NL) 
PLASMA SHEATH 
Impurities 
Atomic processes involving impurities in the plasma edge, 
10:1562 (R;US) 
PLASMA SIMULATION 
One-Dimensional Calculations 
Soft X-ray emission of laser-produced aluminum plasmas, 
10:1577 (RA;CS) 
PLATES 
Thicker than SHEETS or FOILS. 
Fabrication 
Fabrication of plate for special applications by USIMINAS 
(Usinas Siderurgicas de Minas Gerais S/A), 10:1026 
(R;BR;In Portuguese) 
Heat Transfer 
Natural convection heat transfer below downward facing 
horizontal surfaces, 10:1050 (R;DE;In German) 
Natural Convection 
Natural convection heat transfer below downward facing 
horizontal surfaces, 10:1050 (R;DE;In German) 
PLATINUM 


Metal atom diffusion in amorphous silica and at the silica 
surface. Final report, 10:946 (R;US) 
Chemical Reaction Kinetics . 
The structure sensitivity of platinum catalysts for reforming 
reactions as revealed by single crystal studies, 10:182 (J;US) 
Crystal Structure 
The structure sensitivity of platinum catalysts for reforming 
reactions as revealed by single crystal studies, 10:182 (J;US) 
Grain Orientation 
The structure sensitivity of platinum catalysts for reformi 
reactions as reveaied by single crystal studies, 10:182 (J;US) 
Surface Properties 
The structure sensitivity of platinum catalysts for refo! 
reactions as revealed by single crystal studies, 10:182 (J;US) 
PLATINUM COMPLEXES 
Molecular Structure 
Isolation and assignment of configuration of the diastereomeric 
trans-chloro (N,N-dimethyl-D-phenylglycine) (3- 
ethylcyclopentene) Ptsup(II) complexes, 10:984 (RA;IL) 


Isolation and assignment of configuration of the diastereomeric 
trans-chloro (N,N-dimethyl-D-phenylglycine) (3- 
ethylcyclopentene) Ptsup(II) complexes, 10:984 (RA;IL) 
OTHERAPY 


See RADIOTHERAPY 
PLOTTERS 


Software for the spectrum plotter for the JAERI tandem data 
analyzing system, 10:1091 (R;JP;In Japanese) 
PLUMES 
Aerial Monitoring 
Plume dispersion in a nocturnal drainage wind, 10:1144 (J;GB) 





PLUMES 
Environmental Transport 


Environmental Transport 
Plume dispersion in a nocturnal drainage wind, 10:1144 (J;GB) 
PLUTONIUM 
Burnup 
Percent fissions in Pu of the low-enriched UO, coated particles 
irradiated in JMTR, 10:632 (R;JP;In Japanese) 
Extraction 
Development of an analytical method for plutonium in the 
femtogram/gram range and its application to environmental 
samples, 10:969 (R;DE;In German) 
Nuclear Materials Management 
Rockwell Hanford Operations chemical processing monthly 
report for August 1984, 10:234 (R;US) 
Rockwell Hanford Operations chemical processing monthly 
report for June 1984, 10:236 (R;US) 
Rockwell Hanford Operations chemical processing monthly 
report for July 1984, 10:235 (R;US) 
Quantitative Chemical Analysis 
Wa aidan cod aeaaamion hanminae 
gram range and its application to environmental 
samples, saplen 10509 (RsDesn Gerame) 
PLUTONIUM 239 
Monitors 
Off-gas monitoring applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 
On-Line Measurement Systems 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 
Concentration 


Aerial radiological survey of Clean Slates 1, 2, and 3, and 
Double track: Tonopah Test Range, central Nevada. Date of 
survey: February 1977, 10:1177 (R;US) 

PLUTONIUM 239 TARGET 
Neutron Reactions 


ic calculations of elastic, inelastic, and total 


Semi-microscopic 
neutron scattering by **Pu, 10:1491 (R;US) 
PLUTONIUM 240 
Radioecological Concentration 
Aerial radiological survey of Clean Slates 1, 2, and 3, and 
Double track: Tonopah Test Range, central Nevada. Date of 
survey: February 1977, 10:1177 (R;US) 
PLUTONIUM DIOXIDE 


Dissolution of plutonium dioxide in nitric acid, 10:232 


Removal pathways of Th and Pu isotopes in coastal marine 
environments, 10:1209 (BA;US) 
Radionuclide Migration 
Removal pathways of Th and Pu isotopes in coastal marine 
environments, 10:1209 (BA;US) 
PMMA 
Radiolysis 
Linear energy transfer effects in the radiolysis of polymers 
main-chain degradation of polymethylmethacrylate, 10:1008 
(RA;DE) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Test Facilities 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Technical progress report No. 1, July 
15-September 30, 1984, 10:90 (R;US) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
Industrial exhaust-air purification employing the process of 
adsorption to activated carbon, 10:1075 (R;DE;In German) 
POLLUTION LAWS 


National Acid Precipitation Assessment Program. Annual 
report, 1983, 10:1154 (R;US) 
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POLONIUM 210 
Root Absorption 
Radioecological investigations of uranium mill tailings systems. 
Fifth technical progress report, October 1, 1983-September 
30, 1984, 10:318 (R;US) 
Uptake 
Polonium-210 contaminated rats: therapeutic experiments 
per os administered DMPS, 10:1287 (RA;FR;In French) 
POLYACRYLONITRILE 
See NITRILES 
POLYCYCLIC AROMATIC HYDROCARBONS 
Adsorption 


Equilibrium adsorption of polycyclic aromatic hydrocarbons 
from water onto activated carbon, 10:1199 (J;US) 5 


Biogeochemistry of aromatic hydrocarbons in the benthos of 
microcosms, 10:1201 (J;GB) 
Biological Accumulation 
Biogeochemistry of aromatic hydrocarbons in the benthos of 
microcosms, 10:1201 (J;GB) 
Certification 
Certification of polycyclic aromatic compounds. Pt. 4, 10:996 
;XE) 


Ecological Concentration 
GC/MS and MS/MS studies of diesel exhaust mutagenicity 
and emissions from chemically defined fuels, 10:1307 (J;US) 
Environmental Transport 
Biogeochemistry of aromatic hydrocarbons in the benthos of 
microcosms, 10:1201 (J;GB) 
Monitoring 
Field evaluation of a cost-effective screening procedure for 
polynuclear aromatic pollutants in ambient air samples, 
10:1158 (J;US) 
Mutagen Screening 
Microbial mutagenicity of isomeric two-, three-, and four-ring 
amino polycyclic aromatic hydrocarbons, 10:1308 (J;US) 
Quantitative Chemical Analysis 
Characterization of polynuclear aromatic compounds in 
petroleum refining localities. Progress report, December 1, 
1983-November 30, 1984, 10:1151 (R;US) 


Characterization of polynuclear aromatic compounds in 
petroleum refining localities. Progress report, December 1, 
1983-November 30, 1984, 10:1151 (R;US) 

Vapor Pressure 

High P/T phase and volumetric behavior of coal liquid 
constituents. [Quarterly technical progress report], April 1- 
July 1, 1984, 10:35 (R;US) 

POLYESTERS 
Radiation Hardening 
Development of a radiation hardened polymer dielectric by 
chemical doping, 10:944 (J;US) 
POLYETHYLENE TERPHTHALATE 
See POLYESTERS 
POLYMERS 
See also ELASTOMERS 
Poisson Ratio 
Research program on the effect of pressure on the mechanical 
properties of polymers. Final report, Part II, 10:941 (R;US) 

POLYMETHYLMETHACRYLATES 

See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 

See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSULFIDES 

See SULFIDES 
POLYTHIONATES 

See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 

See SULFUR COMPOUNDS 
PONDS 

Construction 

Direct utilization of geothermal heat in cascade application to 
aquaculture and greenhouse systems at Navarro College. 
Annual report, January-December 1983, 10:481 (R;US) 

Radionuclide Migration 
Actinide behavior in a freshwater pond, 10:1205 (R;US) 
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POOLS 
See PONDS 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPLARS 
Short Rotation Cultivation 
Fertilization in short-rotation woody crops plantations, 10:380 
(R;US) 
POPULATION DYNAMICS 
Genetics 


Study of mathematical models of mutation and selection in 
multi-locus systems. Comprehensive progress report, January 
1, 1982-September 1, 1984, 10:1230 (R;US) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 
Pipes 

Piping report. Phase I, for residual energy application pro; 
at the Portsmouth Gaseous Diffusion Plant, Piketon, Ob Oho, 
10:832 (R;US) 

Radioactive Effluents 

Radioactive effluents, Portsmouth Gaseous Diffusion Plant, 
calendar year 1982, 10:1163 (R;US) 

Radioactive effluents, Portsmouth Uranium Enrichment 
Complex, calendar year 1983, 10:1162 (R;US) 

Waste Heat Utilization 

Implementation plan. Phase I: residual energy application 
program at the Portsmouth Gaseous Diffusion Plant, 
Piketon, Ohio. Final report, 10:831 (R;US) 

Institutional/management analysis. Volume 2. Appendix. Phase 
I: residual energy application program at the Portsmouth 
Gaseous Diffusion Plant, Piketon, Ohio. Final report, 10:833 
(R;US) 

Piping report. Phase I, for residual energy application program 
at the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, 
10:832 (R;US) 

PORTSMOUTH PLANT 
See PORTSMOUTH GASEOUS DIFFUSION PLANT 
POSITION SENSITIVE DETECTORS 
Response Functions 

Response of silicon position sensitive detectors to heavy ions, 

10:1105 (RA;BR) 
POSTULATED PARTICLES 


See also INTERMEDIATE BOSONS 
PARTONS 


Particle Production 
Simulating supersymmetry at the SSC, 10:1409 (R;US) 
POTASSIUM 43 
Hyperfine Structure 
Hyperfine interaction of “*K in ferromagnetics and gases, 
10:1367 (RA;DE;In German) 
POTASSIUM HYDROXIDES 
Effects 
Chemistry and morphology of coal liquefaction. 
report, April 1, 1984-June 30, 1984, 10:354 (R;US) 


Bench-scale development of the TRW process for cleaning 
coal (Gravimelt process). Quarterly technical progress 
report, May 1984-August 1984, 10:45 (R;US) 

POTENTIAL SCATTERING 
Hamiltonians 

Time dependent scattering theory for a class of simply 
characteristic operators with short range local potentials, 
10:1429 (R;DE) 

POWER DISTRIBUTION SYSTEMS 
and Generation 

Operational and design considerations for electric distribution 
systems with dispersed storage and generation (DSG), 10:493 
(R;US) 

Pulses 


Electromagnetic pulse (EMP) interaction with electric power 
systems. Power Systems Technology Program. Final report, 
10:1138 (R;US) 

POWER EXCURSIONS 
See EXCURSIONS 

POWER GENERATION 
See also COGENERATION 

California energy flow in 1983 (1976 through 1983), 10:758 
(R;US) 


POWER TRANSMISSION LINES 
Environmental impacts 


Farms 
Farm scale electrical power production from animal waste. 
Volume I. Final report, 30 June 1981-30 December 1983, 
10:835 (R;US) 
POWER PLANTS 


See also PEAKING POWER PLANTS 
THERMAL POWER PLANTS 


Mathematical model of power station blocks with forced 
circulation steam generation, 10:513 (R;GB) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


SURRY-2 REACTOR 

THREE MILE ISLAND-2 REACTOR 
VHTR REACTOR 

WNP-1 REACTOR 

WNP-3 REACTOR 

ZION-1 REACTOR 


Heat 
Hydrodynamics of single- and two-phase flow in inclined rod 
arrays, 10:595 (R;US) 
Meltdown 
Pressure measurements in boiling particle beds with water at 1 
bar, 10:1044 (R;GB) 
Licensing 


reactors licensing actions summary for August 1-31, 
1984. Volume 4, No. 8, 10:584 (R;US) 
Reactor Materials 
New rheological model for concrete structural analysis, 10:594 
(R;US) 
Steam 


Hydrodynamics of single- and two-phase flow in inclined rod 
arrays, 10:595 (R;US) 
POWER SUBSTATIONS 
Term is used for an assembly of equipment in an electric power 
system for the transmission, transformation, or switching of 
electric energy. 
Environmental Impacts 
Facility location evaluation for Ellensburg Service Study Area 
78-2. Draft environmental supplement, fiscal year 1978 
proposed program, 10:1211 (R;US) 
Site Selection 


Facility location evaluation for Ellensburg Service Study Area 
78-2. Draft environmental supplement, fiscal year 1978 
proposed program, 10:1211 (R;US) 

POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 


1SKW power supply development. Final report, 10:515 (R;US) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
See also INTERCONNECTED POWER SYSTEMS 
RANKINE CYCLE POWER SYSTEMS 
Electric Charges 
Charged particle effects on space systems, 10:1353 (R;US) 
Electromagnetic Pulses 
Electromagnetic pulse (EMP) interaction with electric power 
Power Systems Technology Program. Final report, 
10:1138 (R;US) 
POWER TRANSMISSION 
See also UNDERGROUND POWER TRANSMISSION 
Pulses 


Electromagnetic pulse (EMP) interaction with electric power 
Power Systems Technology Program. Final report, 
10:1138 (R;US) 
Superconducting Cables 
Operational characteristics of a 1000 MVA superconducting 
power transmission system, 10:526 (R;US) 
POWER TRANSMISSION LINES 
Environmental Impacts 
Facility location evaluation for Ellensburg Service Study Area 
78-2. Draft environmental supplement, fiscal year 1978 


proposed program, 10:1211 (R;US) 





POWER TRANSMISSION LINES 
Licensing 


Licensing 
Technical, economic and legal influences on planning and 
licensing of electric high-voltage overhead transmission lines 
outside agglomerations, 10:771 (R;DE;In German) 


Technical, economic and legal influences on planning and 
licensing of electric high-voltage overhead transmission lines 
outside agglomerations, 10:771 (R;DE;In German) 

Site Selection 

Facility location evaluation for Ellensburg Service Study Area 
78-2. Draft environmental t, fiscal year 1978 
proposed program, 10:1211 (R;US) 

PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREPARATION (CHEMICAL) 
See CHEMICAL PREPARATION 
PRESSURE DROP 
Calculation Methods 

Direct rheological characterization of highly loaded coal-water 

slurries flowing through pipes, 10:79 (RA;US) 
PRESSURE GRADIENTS 
Seasonal Variations 

Role of longshore pressure gradient in Pacific Northwest 

coastal dynamics, 10:1335 (J;US) 
PRESSURE (VAPOR) 
See VAPOR PRESSURE 
PRESSURE VESSELS 


Design and analysis of the Big Dee vacuum vessel, 10:1677 
(BA;NL) 
Neutron Fluence 
Calculation of the neutron source distribution in the VENUS 
PWR Mockup Experiment, 10:538 (R;US) 
Physical Radiation Effects 
Structural integrity of water reactor pressure boundary 
components. Annual report for 1983. Volume 2, 10:535 
(R;US) 
Survey of vessel fluence reduction techniques. Final report, 
10:542 (R;US) 
Research Programs 
Structural integrity of light water reactor pressure boundary 
components: four-year plan 1984-1988. Volume 1, 10:600 
(R;US) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 
Prior to June 1979, CHARGES was used. 


wo ~ resource depletion on future coal prices, 10:766 
PRIMARY COOLANT CIRCUITS 
Fission Product Release 
Measurements of fission products released in primary 
system of OWL-1 loop, 10:534 (R;JP;In Japanese) 
Loss of Coolant 
Evaluation on CCTF CORE-I REFLOOD TEST Cl-1, 
(Run 010). Investigation of the loop flow resistance effect, 
10:690 (R;JP) 
Mechanical Vibrations 
Guided waves in a circular duct containing an assembly of 
circular cylinders, 10:582 (J;GB) 
Performance Testing 
Abnormal transient analysis by using PWR plant simulator, 1. 
Primary coolant system analysis, 10:556 (R;JP;In Japanese) 
Environmentally assisted in light water reactors. 
Annual report, October 1982-September 1983, 10:536 (R;US) 
Rupture disc opening property for using pipe rupture test in 
JAERI, 10:677 (R;JP;In Japanese) 
Ruptures 
Rupture disc opening property for using pipe rupture test in 
JAERI, 10:677 (R;JP;In Japanese) 
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Simulation 
Abnormal transient analysis by using PWR plant simulator, 1. 
Primary coolant system analysis, 10:556 (R;JP;In Japanese) 
Test Facilities 
BWR Full Integral Simulation Test (FIST). Phase I test 
results, 10:705 (R;US) 
Use of laser flow visualization techniques in reactor component 
thermal-hydraulic studies, 10:574 (R;US) 
PROBES 


Transport and relaxation processes in supercritical fluids. 
Technical progress report, July 1-September 30, 1984, 10:33 
(R;US) 

Performance Testing 

Transport and relaxation processes in supercritical fluids. 
Technical progress report, April 1-June 30, 1984, 10:32 
(R;US) 

Transport and relaxation processes in supercritical fluids. 
Technical progress report, July 1-September 30, 1984, 10:33 
(R;US) 

PROCESSING (DATA) 

See DATA PROCESSING 
PRODUCTION (BEAM) 

See BEAM PRODUCTION 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 

See ISOTOPE PRODUCTION 
PRODUCTION REACTORS 

For the production of fissile materials only; see also 
IRRADIATION REACTORS. 

Fuel Reprocessing Plants 

Spent fuel processing in support of the new production 

reactor, 10:633 (R;US) 
Radioactive Waste Processing 

Spent fuel p ing in support of the new production 

reactor, 10:633 (R;US) 
Spent Fuel Elements 
Spent fuel ing in support of the new production 
reactor, 10:633 (R;US) 
PROGRAMMING 
Limited to computer programming. 
See also VECTOR PROCESSING 
FORTRAN 

Software development and maintenance guidelines. Volumes 2. 

Appendixes F, G, and H, 10:1691 (R;US) 
Manuals 
Software development and maintenance guidelines. Volumes 2. 
Appendixes F, G, and H, 10:1691 (R;US) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Sales 
Petroleum Marketing Monthly, August 1984, 10:203 (R;US) 
PROPELLANTS 
Combustion Instability 
Numerical simulations of liquid propellant combustion 
instability: onset and growth, 10:1033 (R;US) 
Computerized Simulation 
Numerical simulations of liquid propellant combustion 
instability: onset and growth, 10:1033 (R;US) 
Mathematical Models 
Numerical simulations of liquid propellant combustion 
instability: onset and growth, 10:1033 (R;US) 


Simulation 
Numerical simulations of liquid propellant combustion 
instability: onset and growth, 10:1033 (R;US) 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
Performance Testing 
Characteristics of a large hybrid gas counter, 10:1107 (R;JP;In 
Japanese) 
PROTEINS 
Electronic Structure 
Effect of high pressure upon proteins and other biomolecules, 
10:1224 (J;GB) 
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Ca* -dependent proteolytic activity in crab claw muscle: 
effects of inhibitors and specificity for myofibrillar proteins, 
10:1219 (J;US) 

Molecular Structure 

Effect of high pressure upon proteins and other biomolecules, 

10:1224 (J;GB) 
PROTON REACTIONS 


Energetic proton analysis at large angle by 200 MeV proton 
scattering on nuclei: inclusive spectra; proton-gamma 
coincidence spectra, 10:1468 (R;FR;In French) 

Charge-Exchange Reactions 

Analysis of the *Li(p,p’)7Li* and the "Li(p,ne)’Be* cross 

sections, 10:1454 (RA;BR) 
Differential Cross Sections 

Analysis of the 7Li(p,p’)’Li* and the "Li(p,ne)’Be* cross 
sections, 10:1454 (RA;BR) 

Role of the A-resonance in intranuclear cascades, 10:1512 
(R;SU;In Russian) 

Sup(10,11) B(p,n) sup(10,11) C reactions, 10:1453 (RA;BR) 

Functions 


Excitation 
51V(p, a)“Ti reaction, 10:1472 (RA;BR) 
Inelastic 


Scattering 

Analysis of the 7Li(p,p’)’7Li* and the 7Li(p,ne)’Be* cross 
sections, 10:1454 (RA;BR) 

Energetic proton analysis at large angle by 200 MeV proton 
scattering on nuclei: inclusive spectra; proton-gamma 
coincidence spectra, 10:1468 (R;FR;In French) 

Knock-Out Reactions 
(p,2p) and (e,e’p) on 7H and *He, 10:1442 (RA;NL) 
Nuclear Cascades 

Role of the A-resonance in intranuclear cascades, 10:1512 

(R;SU;In Russian) 
Quasi-Elastic 

Measurement of the Wolfenstein parameters for proton-proton 

and proton-neutron scattering at 500 MeV, 10:1445 (R;US) 
PROTON RECOIL DETECTORS 
Logic Circuits 

Majority-logic NE-110 detector for keV neutrons, 10:1100 
(R;US) 

PROTON-ANTIPROTON INTERACTIONS 
Particle Production 
Prompt photon production at large PsubT in QCD beyond the 
leading order, 10:1406 (R;FR) 
PROTON-INDUCED X-RAY EMISSION ANALYSIS 
See PIXE ANALYSIS 
PROTON-PROTON INTERACTIONS 
Particle Production 

Prompt photon production at large PsubT in QCD beyond the 
leading order, 10:1406 (R;FR) 

Simulating supersymmetry at the SSC, 10:1409 (R;US) 

Spin dependence in the inclusive NN->NN~z reaction, 10:1410 
(BA;NL) 

Polarization-Asymmetry Ratio 

Spin dependence in the inclusive NN->NN~z reaction, 10:1410 

(BA;NL) 
Polarized Products 

First measurement of Ksub(NN) in the reaction p vector p->d 

vectora* at 800 MeV, 10:1397 (BA;NL) 
Spin Orientation 

Polarization observables Dsub(NN), P and A for p vector p- 

>p vectorm* n at 800 MeV, 10:1396 (BA;NL) 
PROTONS 
Nuclear Reaction Yield 

Role of the A-resonance in intranuclear cascades, 10:1512 

(R;SU;In Russian) 
Structure Functions 

Study of the structure of the proton by deep inelastic neutrino 
and antineutrino scattering on hydrogen, 10:1392 (R;DE;In 
German) 

PROTOPORPHYRINS 


Reactions of iron(II) protoporphyrin with free radicals. A 
pulse radiolytic study, 10:1010 (RA;IL) 


PWR TYPE REACTORS 
Core Catchers 


PSI-3105 RESONANCES 
Particle Decay 
gcD sum rule analysis of J/psi —> etasub(c)y decay, 10:1403 
;SU) 


35 Kilowatt peak power photovoltaic system. Final report, 
10:396 (R;US) 
PUBLIC POLICY 
ee 10:759 
;US 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPED STORAGE 
Environmental 


Impacts 
Underground pumped hydroelectric storage, 10:717 (R;US) 
Site Selection 
Underground pumped hydroelectric storage, 10:717 (R;US) 
PUMPED STORAGE POWER PLANTS 


Underground pumped hydroelectric storage, 10:717 (R;US) 
PUMPS 


See also CENTRIFUGAL PUMPS 
VACUUM PUMPS 
WATER PUMPS 


Comparative Evaluations 
Coal-water-slurry pumping and flow tests, 10:160 (R;US) 
Materials 
Positive displacement rotary pump performance on highly 
loaded coal slurry ee em 10:155 (RA;US) 
Performance Testing 
Geothermal pump program, 10:461 (RA;US) 
Positive displacement rotary pump performance on highly 
loaded coal slurry applications, 10:155 (RA;US) 
Seals 
Significance of eccentric mountings and elastomer resistance in 
main coolant pump face seals, 10:598 (R;US) 
Technology Assessment 
Assessment of slurry pump technology for direct coal 
demonstration and pioneer commercial plants, 
10:52 (R;US) 
Facilities 


Test 
Positive displacement rotary pump performance on 
loaded coal slurry seo ny F055 (RA;US) 
PUREX PROCESS 
Interfering Elements 
Determination of hydroxylamine in purex process solutions, 
10:233 (R;DE;In German) 


Research Programs 
Rockwell Hanford Operations chemical processing monthly 
report for August 1984, 10:234 (R;US) 
Rockwell Hanford Operations chemical processing monthly 
report for June 1984, 10:236 (R;US) 
Rockwell Hanford Operations chemical 
report for July 1984, 10:235 (R;US) 
PWR TYPE REACTORS 
See also ARKANSAS-1 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WNP-1 REACTOR 
WNP-3 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
Core Catchers 
Investigations of the potential for accident mitigation of the 
conceptual design for a core retention device developed in 
SR 209, 10:637 (R;DE;In German) 


processing monthly 





PWR TYPE REACTORS 
Core Flooding Systems 


Core Flooding Systems ‘ : 
Effect of upper plenum water accumuration on reflooding 
phenomena under forced-feed flooding in SCTF Core-I tests, 
10:686 (R;JP) 
Effects of core inlet water subcooling on reflooding 
phenomena. SCTF Core-I forced feed flooding tests, 10:689 


Evaluation repost on CCTF Core-I refiood tests C-18 (tua 
37) and Cl-8 (Run 17). Investigation of the effect of water 
remaining in the loop seal section on reflood behavior, 
10:687 (R;JP) 

Evaluation on CCTF CORE-I REFLOOD TEST Cl-4 
(Run 13) and Cl-15 (Run 24). Investigation of the refill 
simulation and the nitrogen injection effects, 10:688 (R;JP) 

on CCTF CORE-I REFLOOD TEST Cl-1, 
(Run 010). Investigation of the loop flow resistance effect, 
10:690 (R;JP) 

Investigation of reflood models by coupling REFLA-1D and 

multi-loop system model, 10:559 (R;JP) 
Products 


Transformation of copper species during sampling from PWR 
systems. Final report, 10:544 (R;US) 
Data Acquisition Systems 
User’s manual for the computer-aided plant transient data 
compilation, 10:616 (R;DE;In German) 
Dynamic Loads 
Theoretical and experimental investigations on the fluid- 
structure-interactions in an oscillation model of a pressurized 
water reactor, 10:561 (R;DE;In German) 
Water hammer, flow induced vibration and safety/relief valve 
loads, 10:709 (R;US) 


Explosions 
Steam explosion research at Sandia, 10:711 (R;US) 
Fluid-Structure Interactions 


Theoretical and experimental investigations on the fluid- 
structure-interactions in an oscillation model of a pressurized 
water reactor, 10:561 (R;DE;In German) 

Fuel Cans 

Comprehensive presentation of extended Zircaloy-4 steam 
oxidation results (600-1600 deg. C), 10:606 (RA;XA) 

Effect of small specimen volume on the deformation of 
Zircaloy-4 PWR cladding under mainly convective cooling 
by steam, 10:545 (RA;XA) 

Modelling of Zircaloy-steam-oxidation under severe fuel 
damage conditions, 10:666 (RA;XA) 

Fuel Element Clusters 
Measurement of blockage in deformed LWR multi-rod arrays, 
10:546 (RA;XA) 
Fuel Management 
Survey of vessel fluence reduction techniques. Final report, 
10:542 (R;US) 
Fuel Pellets 

Statistical approach to pellet stack movement during fuel rod 
ballooning, 10:661 (RA;XA) 

Study using the MABEL-2C code of the effects of pellet and 
cladding asymmetries on PWR fuel rod deformation under 
conditions relevant to the NRU MT-3 ballooning 
experiment, 10:660 (RA;XA) 

Fuel Rods 

Behavior of PWR fuel in LOCA conditions: PHEBUS test 
215P, 10:670 (RA;XA) 

Cs and I release source terms and fuel internal chemistry from 
irradiated LWR fuel, 10:550 (RA;XA) 

Determination of the fuel rod deterioration by the means of the 
uranium contamination in pressurized water reactors, 10:553 
(RA;XA) 

Development and application of an asymmetric deformation 
model to describe the fuel rod behaviour during LOCA, 
10:663 (RA;XA) 

Development and qualification of the LOCA analysis system 
CUPIDON-DEMETER, 10:664 (RA;XA) 

FLASH experiments in siloe reactor: Fuel rod behaviour 
during IOCA tests, 10:658 (RA;XA) 

Japanese fuel safety studies under off-normal and accident 
conditions, 10:607 (RA;XA) 

Out-of-pile bundle tem escalation under severe fuel 
damage conditions, 10:665 (RA;XA) 


ERA-10/1 / 1428 


Physical and chemical degradation of PWR fuel rods in severe 
accident conditions, 10:548 (RA;XA) 

Recent results from CEC cost sharing research programme on 
LWR fuel behaviour under accident conditions, 10:659 


(RA;XA) 

Study using the MABEL-2C code of the effects of pellet and 
cladding asymmetries on PWR fuel rod deformation under 
conditions relevant to the NRU MT-3 ballooning 
experiment, 10:660 (RA;XA) 

Loss of Coolant 

Base input for large break LOCA analysis of commercial PWR 
with published version of THYDE-P1. THYDE-P1 sample 
calculation Run 21, 10:671 (R;JP) 

Effects of thermohydraulics on clad ballooning, flow blockage 
and coolability in a LOCA, 10:657 (RA;XA) 

Evaluation report on CCTF core-I reflood tests Cl-16 (Run 
25), Cl-21 (Run 40) and Cl-22 (Run 41). Comparison of 
results between FLECHT coupling tests and FLECHT-SET 
tests, 10:681 (R;JP) 

Investigation of cold leg water hammer in a PWR due to the 
admission of Emergency Core Cooling (ECC) during a small 
break LOCA, 10:707 (R;US) 

Multirods burst tests under loss-of-coolant conditions, 10:656 


(RA;XA) 

PWR FLECHT SEASET systems effects natural circulation 
and reflux condensation. Data evaluation and analysis report, 
10:702 (R;US) 


Investigations of the potential for accident mitigation of the 
conceptual design for a core retention device developed in 
SR 209, 10:637 (R;DE;In German) 
Steam explosion research at Sandia, 10:711 (R;US) 
Mockup 
Calculation of the neutron source distribution in the VENUS 
PWR Mockup Experiment, 10:538 (R;US) 
Dosimetry 


Neutron dosimetry in containment of a pressurized water 
reactor utilizing the Panasonic UD-802 dosimetry system, 
10:541 (R;US) 

Recent progress and developments in LWR-PV calculational 
methodology, 10:537 (R;US) 

Off-Gas Systems 

Investigations on the aging of activated carbons in the exhaust 
air of a pressurized water reactor (PWR 4), 10:560 (R;DE;In 
German) 

On-Line Control Systems 

Case studies on the feasibility of the transient analysis system 
STAR in German nuclear power plants, 10:615 (R;DE;In 
German) 


Abnormal transient analysis by using PWR plant simulator, 1. 
Primary coolant system analysis, 10:556 (R;JP;In Japanese) 
Oscillations 
Theoretical and experimental investigations on the fluid- 
structure-interactions in an oscillation model of a pressurized 
water reactor, 10:561 (R;DE;In German) 
Pipes 
Water hammer, flow induced vibration and safety/relief valve 
loads, 10:709 (R;US) 
Pressure Vessels 
Structural integrity of water reactor pressure boundary 
components. Annual report for 1983. Volume 2, 10:535 
(R;US) 
Survey of vessel fluence reduction techniques. Final report, 
10:542 (R;US) 
Primary Coolant Circuits 
Abnormal transient analysis by using PWR plant simulator, 1. 
Primary coolant system analysis, 10:556 (R;JP;In Japanese) 
Evaluation report on CCTF CORE-I REFLOOD TEST Cl-1, 
(Run 010). Investigation of the loop flow resistance effect, 
10:690 (R;JP) 
Reactor Accidents 
Aerosol retention in nuclear reactor components. Final report, 
10:653 (R;US) 
Fission product source terms and engineered safety features, 
10:640 (R;US) 
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Reactor Components 
Particle-bed heat transfer studies at the Atomic Energy 
Establishment Winfrith (UKAEA), 10:549 (RA;XA) 
Reactor Control Systems 
DASS: a decision aid integrating the safety parameter display 
system and emergency functional recovery procedures. Final 
report, 10:618 (R;US) 


Reactor Cores 

Assessment of core thermo-hydrodynamic models of REFLA- 
1D with CCTF data, 10:558 (R;JP) 

Droplets flow and heat transfer at top region of core in reflood 
phase, 10:674 (R;JP) 

Evaluation report on CCTF core-I reflood tests Cl-17(Run 36) 
and Cl-20(Run 39). Thermally-multidimensional effects on 
core thermo-hydrodynamics, 10:675 (R;JP) 

Reactor Materials 

Structural integrity of water reactor pressure boundary 
components. Annual report for 1983. Volume 2, 10:535 
(R;US) 

Reactor Protection Systems 

DASS: a decision aid integrating the safety parameter display 
system and emergency functional recovery procedures. Final 
report, 10:618 (R;US) 

Reactor Safety 

Task action plans for unresolved safety issues related to 
nuclear power plants, 10:698 (R;US) 

Transactions of the twelfth water reactor safety research 
information meeting, 10:699 (R;US) 

Test Facilities 

Design of slab core test facility (SCTF) in large scale reflood 

test program, 1. Core-1, 10:557 (R;JP) 
Water Chemistry 

Trace metal analysis by high-performance liquid 
chromatography interfaced to an electrochemical detector, 
10:543 (R;US) 


Photolysis 
Enhanced spectroscopy and photochemistry of molecules 
adsorbed on metal surfaces, 10:1007 (R;US) 
PYRENE 
Solvent 
Phase behavior of coal fluids: data for correlation 
development, August 1, 1984 to October 31, 1984, 10:37 
(R;US) 
PYRIDINE 
Photolysis 
Enhanced spectroscopy and photochemistry of molecules 
adsorbed on metal surfaces, 10:1007 (R;US) 


Dynamic NMR investigation of the tautomerism in 
dihydropyrimidines, 10:1002 (RA;IL) 
NMR Spectra 
Dynamic NMR investigation of the tautomerism in 
dihydropyrimidines, 10:1002 (RA;IL) 
PYRITE 
Cate Effects 
‘tegration of advanced preparation with coal liquefaction. 
Fourth quarterly technical progress report, July 1, 1984- 
September 30, 1984, 10:39 (RUS) 
PYRITES 
See PYRITE 
PYROLYSIS 
Fiuidized Bed Reactors 
The flash pyrolysis of cellulosic materials using concentrated 
visible light, 10:431 (J;GB) 
Soler Heating 
The flash pyrolysis of cellulosic materials using concentrated 
visible light, 10:431 (J;GB) 


QUANTIZATION 
Algebra 


Quasi-algebras and general Weyl quantization, 10:1547 (R;DE) 
QUANTUM CHROMODYNAMICS 
Free Energy 
Reduced lattice gauge theory in two dimensions, 10:1421 
(R;DK) 
Gauge Invariance 
Possible step to surfaces at vanishing bare coupling in quantum 
chromodynamics, 10:1420 (R;DK) 
Functions 


String variables in quantum chromodynamics, 10:1422 (R;DK) 
QUANTUM MECHANICS 
Measure Theory 
Behaviour of quantum mechanical systems under continuous 
measurement: Watchdog effect and master equation, 10:1546 
(R;DE;In German) 
Random Phase 
Quantal Brownian Motion from RPA dynamics: the master 
and Fokker-Planck equations, 10:1545 (R;DE) 
QUARK CONFINEMENT 
See BAG MODEL 
QUASARS 
Cosmological Models 
Universe model confronted to observations, 10:1336 (R;FR;In 
French) 
Red Shift 
Singular zone in the universe: proposal of observation, 10:1337 
(R;FR) 
QUASI PARTICLES 
Hall Effect 


Quasiparticle aggregation 
Effect, 10:1423 (R;US) 
QUASI-ELASTIC SCATTERING 
Impulse Approximation 
Ambiguities in the reaction mechanism for (e,e’N), 10:1508 
(RA;NL) 
QUINOLINES 


Chemistry and morphology of coal liquefaction. 
report, April 1, 1984-June 30, 1984, 10:354 (R;US) 


in the Fractional Quantum Hall 


RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 


See also COSMIC RAY DETECTION 
GAMMA DETECTION 


Data Acquisition Systems 
Microprogrammable sequencers modular system contribution 
to data acquisition and filtering in particle physics, 10:1101 
(R;FR;In French) 
i contribution to 


processors i 
and to control-on-line of the NA10 experiment, 
10:1102 (R;FR;In French) 
RADIATION DETECTORS 
See also DIELECTRIC TRACK DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
System for on-line characterization of delayed-neutron signals, 
10:578 (R;US) 
Calibration 
Calibration of radiation measuring equipment for use in nuclear 
power plants and laboratories for quality assurance by 
KWU, 10:977 (RA;DE;In German) 
Radioactive standards required for calibration and recurrent 
testing of radiation detectors, 10:1534 (RA;DE;In German) 





Workshop on detectors for relativistic nuclear collisions: 
proceedings, 10:1110 (R;US) 
Quality Control 
Radioactive standards required for calibration and recurrent 
testing of radiation detectors, 10:1534 (RA;DE;In German) 
Radiation Effects 
Investigation of the effects of long-duration exposure on active 
optical system components (S0050), 10:1111 (R;US) 
RADIATION DOSE DISTRIBUTIONS 
Monte Carlo Method 
Applying the reciprocal dose principle to heterogeneous 
phantoms: practical experience from Monte Carlo studies, 
10:1537 (J;GB) 
RADIATION MONITORING 
Calibration Standards 
Radioactive standards in the monitoring of fast breeder type 
reactors, 10:710 (RA;DE;In German) 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 


See also GAMMA SOURCES 
SEALED SOURCES 
SYNCHROTRON RADIATION SOURCES 
UNSEALED SOURCES 


Calibration Standards 
Absolute radioactivity measurements, 10:1523 (RA;DE;In 
German) 
Activity and gamma-ray emission standards, 10:1526 
(RA;DE;In German) 
Radioactive standards of the PTB, 10:1525 (RA;DE;In 
German) 
Secondary methods of radioactivity determination, 10:1524 
(RA;DE;In German) 
Significance of precise radioactive standards for an accurate 
activation analysis, 10:1531 (RA;DE;In German) 
RADIATION STREAMING 
Monte Carlo Method 
Analysis of shielding benchmark problems using the Monte 
Carlo codes MORSE-CG, 10:592 (R;JP;In Japanese) 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
Functional Analysis 
Influence of the opacity truncation around v=0 in the 
relaxation of radiation with material energy, 10:1515 
(R;FR;In French) 
RADICALS 
Not to be used for compound descriptions. 
See also CARBENES 
Diffusion 
Study of catalytic diffusion in coal. Final report for 1983/1984 
SOMED Project, 10:66 (R;US) 
RADIOACTIVE AEROSOLS 
Report on measurements of terrestrial radiation in the 
Schwandorf area and the radiological load of the river Naab, 
10:1180 (R;DE;In German) 


PARDISEKO IV - a computer code for calculating the 
aerosol behavior in closed vessels, 10:692 (R;DE) 
Mass Transfer 
PARDISEKO IV - a computer code for calculating the 
aerosol behavior in closed vessels, 10:692 (R;DE) 
RADIOACTIVE CLOUDS 
Diffusion 
Computer code COARA by Particle-In-Cell model for 
atmospheric diffusion of gaseous waste, 10:1165 (R;JP;In 
Japanese) 
RADIOACTIVE EFFLUENTS 
Environmental Exposure Pathway 
WARA - a FORTRAN program for calculation of the 
radiation exposure based on emission and immission values 
for running waters, 10:1207 (R;DE;In German) 
Monitoring 


Official control of in-station monitoring of gaseous effluents 
from nuclear power plants, 10:626 (RA;DE;In German) 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
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Regulation of naturally occurring and accelerator-produced 
radioactive materials: an update, 10:746 (R;US) 


Regulations 
Regulation of naturally occurring and accelerator-produced 
radioactive materials: an update, 10:746 (R;US) 
Vector 
Vectorization of nuclear codes for atmospheric transport and 
exposure calculation of radioactive materials (Mathew, 
Adpic and Gampul codes), 10:1164 (R;JP;In Japanese) 
RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 
Overall systems considerations in nuclear waste packaging and 
handling, 10:286 (RA;US) 
Spent fuel storage and disposal assistance to non-nuclear 
weapon states, 10:241 (RA;US) 


Nuclear Waste Fund fee adequacy: an assessment. Second 
annual report, 10:248 (R;US) 
Computer Codes 
Development of vault model ‘VERMIN’ for post closure 
behaviour of repositories for non-heat generating radioactive 
wastes (Vermin and syrac codes), 10:294 (R;GB) 
Feasibility Studies 
King’s Trough Flank: geological and geophysical 
investigations of its suitability for high-level radioactive 
waste disposal, 10:297 (R;GB) 


Nuclear Waste Fund management, 10:257 (RA;US) 
Nuclear Waste Fund management, 10:258 (RA;US) 
Geologic Deposits 

Coordinating Group on Geological Disposal: status, 10:279 
(RA;US) 

High-Level Radioactive Wastes 

Environmental Protection Agency's policy and strategy on 
high-level waste, 10:255 (RA;US) 

King’s Trough Flank: geological and geophysical 
investigations of its suitability for high-level radioactive 
waste disposal, 10:297 (R;GB) 

Review and status of Nuclear Regulatory Commission 

ions for disposal of high-level radioactive wastes, 
10:269 (RA;US) 
Hazards 


Preclosure radiological calculations to support salt site 
evaluations, 10:324 (R;US) 


Assessing the performance of geologic repositories for nuclear 
waste, 10:303 (R;US) 


Review and status of Nuclear Regulatory Commission 

regulations for disposal of high-level radioactive wastes, 
10:269 (RA;US) 
Programs 


Coordinating Group on Geological Disposal: status, 10:279 

(RA;US) 

Reviews 

Survey of foreign terminal radioactive waste storage programs, 

10:277 (RA;US) 
Safety Standards 

Environmental Protection Agency's policy and strategy on 

high-level waste, 10:255 (RA;US) 
Site Selection 

Geologic repository deployment program review, 10:253 

(RA;US) 
Underground Disposal 

Development of vault model 'VERMIN’ for post closure 
behaviour of repositories for non-heat generating radioactive 
wastes (Vermin and syrac codes), 10:294 (R;GB) 

King’s Trough Flank: geological and geophysical 
investigations of its suitability for high-level radioactive 
waste disposal, 10:297 (R;GB) 

RADIOACTIVE WASTE FACILITIES 
See also WIPP 
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Construction 
Repository construction management and quality assurance, 
10:288 (RA;US) 
Cost 
Nuclear Waste Fund management, 10:258 (RA;US) 


Licensing considerations for monitored retrievable storage, 
10:268 (RA;US) 

Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 

Technology development for the design of shallow land burial 
facilities at arid sites, 10:301 (R;US) 

US Department of Energy perspective on storage efforts, 
10:237 (RA;US) 

Economic Impact 
WMPO project issues and public concerns, 10:285 (RA;US) 
Environmental Impacts 

Environmental assessments required to support nomination of 
sites, 10:283 (RA;US) 

Statutory environmental assessments under the Nuclear Waste 
Policy Act of 1982: process, content and status, 10:284 
(RA;US) 

Financial Incentives 

Payments-in-lieu-of-taxes under the Nuclear Waste Policy Act, 

10:264 (RA;US) 


Financing 
Nuclear Waste Fund management, 10:259 (RA;US) 
Nuclear Waste Fund management, 10:260 (RA;US) 
Human Factors Engineering 
Man/machine interface for a nuclear cask remote handling 
control station: system design requirements, 10:296 (R;US) 


Department of Energy licensing strategy, 10:270 (RA;US) 
considerations for monitored retrievable storage, 

10:268 (RA;US) 

NRC high level waste regulatory research: purpose, 10:272 
(RA;US) 

Regulatory issues in performance assessment for high level 
waste, 10:287 (RA;US) 

Site characterization reviews and prelicensing consultation 
process, 10:271 (RA;US) 


ing the performance of geologic repositories for nuclear 

waste, 10:303 (R;US) 

Regulatory issues in performance assessment for high level 
waste, 10:287 (RA;US) 

Performance Testing 

Evaluation of prediction uncertainty in performance 
assessment: far field flow at bedded salt sites, 10:289 
(RA;US) 


Nuclear Regulatory Commission’s policy and strategy on high- 


level waste, 10:256 (RA;US) 
Radiation Hazards 

Preclosure radiological calculations to support salt site 

evaluations, 10:324 (R;US) 
Recommendations 

Overview and status of Department of Energy siting 

guidelines, 10:273 (RA;US) 
Remote Handling Equipment 

Conceptual design report for a remotely operated cask 

handling system. Revision 1, 10:295 (R;US) 
Site Selection 

Environmental assessments required to support nomination of 
sites, 10:283 (RA;US) 

Feasibility study of buried crystalline rocks as a potential 
environment for a high-level radioactive-waste repository, 
10:276 (RA;US) 

Overview and status of Department of Energy siting 
guidelines, 10:273 (RA;US) 

Statutory environmental assessments under the Nuclear Waste 
Policy Act of 1982: process, content and status, 10:284 
(RA;US) 

US Department of Energy perspective on storage efforts, 
10:237 (RA;US) 


Research Programs 


Site Surveys 

Hydrogeologic testing strategy for the Basalt Waste Isolation 
Project site, 10:265 Soaaanie 

Overview of the to-area screening 
methodology for the pt a rock project, 10:274 
(RA;US) 

Site characterization reviews and prelicensing consultation 
process, 10:271 (RA;US) 

Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 

Socio-Economic Factors 

Nuclear Waste Policy Act and socioeconomic impact 

mitigation provisions and problems, 10:263 (RA;US) 


Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s report on Functional Design 
Criteria for a Repository for High-Level Radioactive Waste, 
10:251 (R;US) 

RADIOACTIVE WASTE MANAGEMENT 
High-Level Radioactive Wastes 

US joint programs with Sweden and Canada: crystalline rock, 

10:280 (RA;US) 
Information Dissemination 

IAEA waste management activities, 10:282 (RA;US) 

Radioactive waste management activities of the OECD 
Nuclear Energy Agency, 10:281 (RA;US) 

International Cooperation 

US joint programs with Sweden and Canada: crystalline rock, 

10:280 (RA;US) 
Research Programs 

ORNL nuclear waste programs annual progress report for 

period ending September 30, 1982, 10:307 (R: (R;US) 
RADIOACTIVE WASTE PROCESSING 

Facility for concreting radioactive wastes in waste drums, 

10:316 (TG;GB) 
Research 


Programs 
Results of research and development activities in 1983 of the 
Institut fuer Material- und Festkoerperforschung, 10:694 
(R;DE;In German) 
High-Level Radioactive Wastes 
Development of partitioning method: partitioning test with 
nuclear fuel reprocessing waste prepared at PNC, 1, 10:298 
(R;JP;In Japanese) 
Liquid Wastes 
Conditioning of cladding hulls and tritiated waste waters with 
hydraulic cements, 10:300 (R;DE;In German) 
Low-Level Radioactive Wastes 
Conditioning of cladding hulls and tritiated waste waters with 
hydraulic cements, 10:300 (R;DE;In German) 
Radiation Protection 
Radioactivity measurements in solid radioactive waste disposal, 
10:1529 (RA;DE;In German) 


Programs 
Rockwell Hanford Operations defense waste and byproducts 
t monthly report for July 1984, 10:309 (R;US) 
Rockwell Hanford Operations defense waste and b 
management monthly report for June 1984, 10:310 (R;US) 
Rockwell Hanford Operations defense waste and byproducts 
t monthly report, August 1984, 10:308 (R;US) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Liquid Westes 
Conditioning of cladding hulls and tritiated waste waters with 
hydraulic cements, 10:300 (R;DE;In German) 
Low-Level Radioactive Wastes 
Conditioning of cladding hulls and tritiated waste waters with 
hydraulic cements, 10:300 (R;DE;In German) 
Research Programs 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report for July 1984, 10:309 (R;US) 
Rockwell Hanford Operations defense waste and byproducts 
it monthly report for June 1984, 10:310 (R;US) 
Rockwell Hanford Operations defense waste and byproducts 
management monthly report, August 1984, 10:308 (R;US) 





RADIOAPPLICATORS 
Energy Absorption 


RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOAUTOGRAPHY 

See AUTORADIOGRAPHY 
RADIOBIOLOGICAL EFFECTS 


Absorption 
Modification of the Theory of Dual Radiation Action for 
attenuated fields. I. Basic formalism, 10:1295 (J;US) 

RADIOCARBON DATING 

See CARBON 14 
RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOGRAPHY (AUTO) 

See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 


RADIOISOTOPE oo 
See RADIONUCLIDE MIGRA 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also MINUTES LIVING RADIOISOTOPES 
NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 
SECONDS LIVING RADIOISOTOPES 


Decay 
PRIMUS: a computer code for the preparation of radionuclide 
ingrowth matrices from user-specified sources, 10:1168 
(R;US) 
RADIOLOGICAL PERSONNEL 
Chromosomal Aberrations 
Dose effect curves and relative biological effect of neutrons as 
compared with gamma radiation. Calculations based on 
persistent chromosomal aberrations of survivors of the 
Hiroshima and Nagasaki atomic bombs using T65 dosimetry 
and Lawrence Livermore National Laboratory dosimetry, 
10:1263 (R;DE;In German) 
RADIONUCLIDE MIGRATION 
In environment. 
Computer Calculations 
Vectorization of nuclear codes for atmospheric transport and 
exposure calculation of radioactive materials (Mathew, 
Adpic and Gampul codes), 10:1164 (R;JP;In Japanese) 
Simulation 


Computer code COARA by Particle-In-Cell model for 
atmospheric diffusion of gaseous waste, 10:1165 (R;JP;In 
Japanese) 

Mathematical Models 

Field measurements of nuclide migration through fractured 

rock. Progress report October 1983-March 1984, 10:1204 


(R;GB) 
ical modelling of fracture hydrology. Progress report 
July-December 1983, 10:1203 (R;GB) 
Mathematical modeling and evaluation of radionuclide 
transport parameters from the ANL Laboratory Analog 
Program, 10:317 (R;US) 
Instruments 


Performance of special wasteform lysimeters at a humid site, 
10:321 (R;US) 


issues in performance assessment for high level 
waste, 10:287 (RA;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 


Localization 
Influence of background activity on the semi-quantitative 
analysis of thallium 201 myocardial uptake, 10:1249 
(RA;FR;In French) 
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Tissue Distribution 
Spatio-temporal evolution of technetium 99m labelled 
pyrophosphate uptake in a garroted posterior paw of a rat, 
10:1248 (RA;FR;In French) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Genetic Radiation Effects 
Control mechanisms of mutability: Studies on the (radiation- 
resistant) mutant rar-2 of Drosophila melanogaster, 10:1262 
(R;DE;In German) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Electron 
Influence of bone and fat on dose distribution in electron 
beams in a semi-infinite medium, 10:1236 (R;FR;In French) 
Recommendations 
Critical review radiation therapy services, 10:1237 (R;US) 
Simulation 
Sensitivity of the ureter to radiation before and after 
ureterojejuno-implantation. Comparative animal experiments, 
10:1260 (R;DE;In German) 
RADIOWAVE RADIATION 
Biological Effects 
Biological effects of millimeter-wave irradiation: living 
bacterial organisms. Final report 15 July 1982-14 October 
1983, 10:1318 (R;US) 
RADIUM 226 
Radioecological Concentration 
Identifying areas with potential for high indoor radon levels: 
analysis of the national airborne radiometric reconnaissance 
data for California and the Pacific Northwest, 10:1166 
(R;US) 
Root Absorption 
Radioecological investigations of uranium mill tailings systems. 
Fifth technical progress report, October 1, 1983-September 
30, 1984, 10:318 (R;US) 
RADIUM D 
See LEAD 210 
RADIUM F 
See POLONIUM 210 
RADON 222 
Diffusion : 
Quantifying the radon impacts of passive solar heating, 10:1185 
(BA;US) 
Radioecological investigations of uranium mill tailings systems. 
Fifth technical progress report, October 1, 1983-September 
30, 1984, 10:318 (R;US) 
Radioecological Concentration 
Identifying areas with potential for high indoor radon levels: 
analysis of the national airborne radiometric reconnaissance 
data for California and the Pacific Northwest, 10:1166 
(R;US) 
RAIL TRANSPORT 
Cost 
Agenda of critical issues: coal price and availability. Final 
report, 10:165 (R;US) 
RANKINE CYCLE POWER SYSTEMS 
Computerized Simulation 
Solar-powered/fuel-assisted Rankine-cycle power and cooling 
system: Simulation method and seasonal performance, 10:426 
G;US) 


Solar-powered/fuel-assisted Rankine-cycle power and cooling 
system: Simulation method and seasonal performance, 10:426 
G;US) 

Solar Heating 

Solar-powered/fuel-assisted Rankine-cycle power and cooling 
system: Simulation method and seasonal performance, 10:426 
(J;US) 

RARE EARTH COMPLEXES 
See also YTTERBIUM COMPLEXES 
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Chemical Preparation 
Chemistry of carbonyl sulfide. Final report, 1 July 1983- 30 
June 1984 (Lanthanide complexes of monothiocarb 
10:982 (R;US) 
RARE EARTH NUCLEI 
For nuclear properties of rare earths. 
See also DYSPROSIUM 148 
ERBIUM 156 
HOLMIUM 150 
LUTETIUM 180 
TERBIUM 147 
TERBIUM 148 
TERBIUM 149 
Nuclear Deformation 
Relation of the rotational motion with axial vibrations of 
multipolarity 2 and 4, 10:1480 (R;SU;In Russian) 
Rotational States 
Relation of the rotational motion with axial vibrations of 
multipolarity 2 and 4, 10:1480 (R;SU;In Russian) 
TS 





v 


Chromosomal Aberrations 
In vivo cytogenetic effects of oil shale retort process waters, 
10:226 (J;NL) 
Radionuclide Kinetics 
Cadmium-109 contaminated rats: therapeutic experiments, 
10:1286 (RA;FR;In French) 
Polonium-210 contaminated rats: therapeutic experiments 
per os administered DMPS, 10:1287 (RA;FR;In French) 
Strontium-85 contaminated rats: therapeutic experiments 
(kryptofix-222, hetero-poly-anion HPA-39 bis), 10:1288 
(RA;FR;In French) 
Study using macroscopic autoradiography of the distribution of 
vanadium 48 in the rat and mouse, 10:1259 (R;FR;In French) 
RAW MATERIALS 
Research Programs 
Boundary program raw material research: Annual report 1982 
mineral reserves (terrestrial and marine), chemical 
feedstocks, regenerative fuels, metallurgy, iron and steel as 
raw materials, 10:740 (R;DE;In German) 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 


REACTOR CORE DISRUPTION 
ROD DROP ACCIDENTS 


Aerosols 
Aerosol behavior in a steam-air environment, 10:648 (R;US) 
After-Heat Removal 
Direct reactor auxiliary cooling system modeling in SSC, 
10:638 (R;US) 
Reactions 


Effects of the presence of core debris on the behavior of 
sodium-concrete reactions (SOCON calculations), 10:655 
(R;US) 

Engineered Safety Systems 

Fission product source terms and engineered safety features, 

10:640 (R;US) 
Fission Product Release 

Aerosol retention in nuclear reactor components. Final report, 
10:653 (R;US) 

Fission product source terms and engineered safety features, 
10:640 (R;US) 

Heat Transfer 

BWR Full Integral Simulation Test (FIST). Phase I test 

results, 10:705 (R;US) 


BWR Full Integral Simulation Test (FIST). Phase I test 
results, 10:705 (R;US) 
Radioactivity Transport 
Fission product source terms and engineered safety features, 
10:640 (R;US) 
Thermal Stresses 
Thermal stress-dependent dilation of concrete (LMFBR), 
10:645 (R;US) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 


Properties 
ee net Os and oe 15 
MaoNi 6 3 for containments and components of nuclear 
power-stations, 10:599 (RA;DE;In German) 
Heat Transfer 
Particle-bed heat transfer studies at the Atomic 
Establishment Winfrith (UKAEA), 10:549 (RA;XA) 
REACTOR CONTROL SYSTEMS 
Display Devices 
DASS: a decision aid integrating the safety parameter display 
system and emergency functional recovery procedures. Final 
report, 10:618 (R;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 


Flow Regulators 
Discussion on control algorithm of constant outlet gas 
temperature of flow regulation region from a view point of 
VHTR operation, 10:620 (R;JP;In Japanese) 
Radiation Monitoring 
Radioactive standards in the monitoring of fast breeder type 
reactors, 10:710 (RA;DE;In German) 
Water Chemistry 
Trace metal analysis by high-performance liquid 
chromatography interfaced to an electrochemical detector, 
10:543 (R;US) 
REACTOR CORE DISRUPTION 
Fuel-Coolant Interactions 
Potential for fuel bubble collapse in sodium pool, 10:644 
(R;US) 
Heat Transfer 
Pool boilup analysis using the TRANSIT-HYDRO code with 
improved vapor/liquid drag models (LMFBR), 10:642 
(R;US) 
Potential for fuel bubble collapse in sodium pool, 10:644 
(R;US) 
Hydraulics 
Pool boilup analysis using the TRANSIT-HYDRO code with 
improved vapor/liquid drag models (LMFBR), 10:642 
(R;US) 
Void Fraction 
Pool boilup analysis using the TRANSIT-HYDRO code with 
improved vapor/liquid drag models (LMFBR), 10:642 
(R;US) 
REACTOR CORE RESTRAINTS 
Stress Relaxation 
Relaxation test of the core restraint band modei, 10:568 
(R;JP;In Japanese) 
REACTOR CORES 
See also HETEROGENEOUS REACTOR CORES 
Heat Transfer 
Droplets flow and heat transfer at top region of core in reflood 
phase, 10:674 (R;JP) 


Assessment of core thermo-hydrodynamic models of REFLA- 
1D with CCTF data, 10:558 (R;JP) 
Hydrodynamics 
Evaluation report on CCTF core-I reflood tests Cl-17(Run 36) 
and Cl-20(Run 39). Thermally-multidi ional effects on 
core thermo-hydrodynamics, 10:675 (R;JP) 
Liquid Flow 
Droplets flow and heat transfer at top region of core in reflood 
phase, 10:674 (R;JP) 
Loss of Coolant 
Droplets flow and heat transfer at top region of core in reflood 
phase, 10:674 (R;JP) 
Evaluation report on CCTF core-I reflood tests Cl-17(Run 36) 
and Cl-20(Run 39). Thermally-multidimensional effects on 
core thermo-hydrodynamics, 10:675 (R;JP) 








Description of THALES-CV1: a computer code for evaluating 
containment temperature and pressure during core meltdown 
accident, 10:678 (R;JP;In Japanese) 

Report on research and development activities in 1983 of the 
Hauptabteilung Ingenieurtechnik, 10:530 (R;DE;In German) 


Performance and design considerations in metal fueled cores, 
10:577 (R;US) 
Reactor Safety Experiments 
Evaluation report on CCTF core-I reflood tests Cl-17(Run 36) 
and Cl-20(Run 39). Thermally-multidimensional effects on 
core thermo-hydrodynamics, 10:675 (R;JP) 
Thermal Analysis 
Boildown modelling by a 1-D combined thermal analysis of 
coolant and fuel rod, 10:590 (RA;XA) 


Assessment of core thermo-hydrodynamic models of REFLA- 
1D with CCTF data, 10:558 (R;JP) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Failed Element Monitors 
System for on-line characterization of delayed-neutron signals, 
10:578 (R;US) 
REACTOR INTERNALS 


Supports 
Vertical load analysis of cylindrical ACS support structures 
(LMFBR), 10:575 (R;US) 
REACTOR KINETICS 
Comparison of a center and off-center BWR control rod drop 
accident, 10:639 (R;US) 
Computer Codes 
Code system for fast reactor neutronics analysis, 10:580 
(R;JP;In Japanese) 
REACTOR LATTICES 


Measurement of reactivity effect for iron plate reflector in 
light-water moderated low enriched UO; lattices, 10:591 
(R;JP;In Japanese) 

REACTOR LICENSING 
reactors licensing actions summary for August 1-31, 
1984. Volume 4, No. 8, 10:584 (R;US) 
REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 

See also NUCLEAR FUELS 
Compression Strength 

Thermal 

10:645 (R;US) 


it dilation of concrete (LMFBR), 


New rheological model for concrete structural analysis, 10:594 
(US) 


Deformation 
New rheological model for concrete structural analysis, 10:594 
(R;US) 


GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 
Physical Radiation Effects 
GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 
Structural integrity of water reactor pressure boundary 
<= Annual report for 1983. Volume 2, 10:535 


Research Programs 
High-temperature materials program. Progress report No. 34, 
Part B, 10:636 (R;US) 
Properties 


Gunptive Preps 
Iodine sorption/desorption 
Draft, 10:563 (R;US) 
Stress Corrosion 
Environmentally assisted cracking in light 
Annual report, October 1982-September 1983, 10:536 (R;US) 


from low-alloy steel and graphite. 


water reactors. 
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REACTOR OPERATION 
Data Acquisition Systems 
Sequence coding and search system for licensee event reports. 
User's guide, 10:708 (R;US) 
Reactor Safety 
ighteen years of operation with a sodium-cooled reactor: 
EBR II, 10:714 (J;US) 
Regulatory Guides 
Operation reports of nuclear power plants, 10:583 (R;BR;In 


Portuguese) 
REACTOR PROTECTION SYSTEMS 


See also ECCS 
REACTOR CORE RESTRAINTS 


Display Devices 
DASS: a decision aid integrating the safety parameter display 
8 and emergency functional recovery procedures. Final 
report, 10:618 (R;US) 
REACTOR SAFETY 
Coordinated Research Programs 
Results of research and development activities in 1983 of the 
Institut fuer Material- und Festkoerperforschung, 10:694 
(R;DE;In German) 


Transactions of the twelfth water reactor safety research 
information meeting, 10:699 (R;US) 
Research Programs 
Report on research and development activities in 1983 of the 
Institut fuer Reaktorentwicklung, 10:693 (R;DE;In German) 
Report on research and development activities in 1983 of the 
Hauptabteilung Ingenieurtechnik, 10:530 (R;DE;In German) 
REACTOR SIMULATORS 
Performance Testing 
Comparison report for analyses of CSNI international standard 
problem 12 (ROSA-III test Run 912) by RELAPS/MOD1, 
10:676 (R;JP) 
Examination of similarity between ROSA-III and BWR/6 
during a large break LOCA, 10:680 (R;JP;In Japanese) 
REACTOR STABILITY 
Development of an automated diagnostic system for BWR 
stability measurements, 10:531 (R;US) 
ILAR) 


Estriol and estrone interaction with the estrogen receptor: 
estriol and estrone-induced inhibition of the cooperative 
binding of [*H]estradiol to the estrogen receptor, 10:1221 
G;US) 

Estriol and estrone interaction with the estrogen receptor: 
temperature-induced modulation of the cooperative binding 
of [*H]estriol and [*H]estrone to the estrogen receptor, 
10:1222 G;US) 

Biochemical Reaction Kinetics 

Estriol and estrone interaction with the estrogen receptor: 
estriol and estrone-induced inhibition of the cooperative 
binding of [*H]estradiol to the estrogen receptor, 10:1221 
G;US) 

Estriol and estrone interaction with the estrogen receptor: 

induced modulation of the cooperative binding 
of f [®Hlestriol and [*H]estrone to the estrogen receptor, 
10:1222 (J;US) 
RECLAMATION 
See LAND RECLAMATION 
RECORDED INFORMATION 
See INFORMATION 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCTION 
For chemical reactions only. 
Catalysts 
Selective catalytic reduction for coal-fired power plants: 
feasibility and economics. Final report, 10:523 (R;US) 
Reaction Intermediates 
Reductive elimination of vicinal oxygen function with 
palladium(o). Applications in withanolides interconversions, 
10:1004 (RA;IL) 
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REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
REFUSE 
See SOLID WASTES 
REINFORCED CONCRETE 


General engineering for 6000 tpd SRC-I 
Demonstration Plant, 10:22 een 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 


Papers of the fourth LBF-colloquium on January 31 and 
February 1, 1984 in Darmstadt, 10:910 (R;DE;In German) 
Meetings 
Papers of the fourth LBF-colloquium on January 31 and 
February 1, 1984 in Darmstadt, 10:910 (R;DE;In German) 
Service Life 
Papers of the fourth LBF-colloquium on January 31 and 
February 1, 1984 in Darmstadt, 10:910 (R;DE;In German) 
RELATIVISTIC PLASMA 
Pair Production 
Pair production rates in mildly relativistic, magnetized plasmas, 
10:1341 (R;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMOTE HANDLING EQUIPMENT 
Remote handling requirements and considerations for D-T 
fusion reactors, 10:1606 (R;US) 
Computerized Control Systems 
SAF: the next generation process for radiotoxic material 
handling in the nuclear fuel industry, 10:579 (R;US) 
Control Systems 
Man/machine interface for a nuclear cask remote 
control station: system design requirements, 10:296 (R;US) 
Design 
Conceptual design report for a remotely operated cask 
handling system. Revision 1, 10:295 (R;US) 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
WIND POWER 


Programs 
Status of renewable energy programs in Caribbean Islands, 
10:777 (R;PR) 
Energy Source Development 
The renewable energy field is gaining power, 10:406 (J; US) 
Exploitation 
Limitations on the renewability of renewable energy resources, 
10:778 (J;GB) 
Research Programs 
Status of renewable energy programs in Caribbean Islands, 
10:777 (R;PR) 
RENEWABLE RESOURCES 
Energy Management 
Limitations on the renewability of renewable energy resources, 
10:778 (J;GB) 
REPAIR (BIOLOGICAL) 
See BIOLOGICAL REPAIR 
REPROCESSING 
See also PUREX PROCESS 
Coordinated Research Programs 
Results of research and development activities in 1983 of the 
Institut fuer Material- und Festkoerperforschung, 10:694 
(R;DE;In German) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Energy Conservation 
Concept of a computer-aided optimization process on energy 
conservation in space heating and hot water cue daa 10:785 
(RA;DE;In German) 
Options for coordinating low-income fuel assistance with 
weatherization and conservation services, 10:792 (R;US) 


RESIDUAL FUELS 
imports 


Present level and it trends in indoor heating in 


developmen‘ 
private households. Vol. 2, 10:797 (R;DE;In German) 
Consumption 


1983 residential energy consumption survey: interviewing 
manual, 10:855 (R;US) 

Pacific Northwest Residential Energy Consumption Survey 
(1983): fieldwork and data reduction activities. Final report, 
10:852 (R;US) 

Pacific Northwest Residential Energy Consumption Survey: 
construction of m it case weights for regional 
sample data. Final report, 10:853 (R;US) 

Pacific Northwest Residential Energy Consumption Survey: 
interviewer debriefing, 10:847 (R;US) 

Pacific Northwest Residential Energy Consumption Survey: 
response analysis final report, 10:854 (R;US) 

Pacific Northwest residential energy consumption survey, 
1983: fieldwork and data reduction activities report. 
Appendices, 10:851 (R;US) 

Pacific Northwest residential energy consumption survey: 
construction of multicomponent case weights pe sapien 
sample data, 10:850 (R;US) 

Pacific Northwest residential energy consumption survey, 
10:849 (R;US) 

Pacific Northwest residential energy survey, Spring 1983, 
10:848 (R;US) 

Pacific Northwest residential energy consumption survey, 
Spring 1983. Exhibit booklet, 10:846 (R;US) 

Energy Efficiency 

Monitored energy performance of new and retrofitted 

buildings, 10:800 (R;US) 
Heating Systems 

Present level and development trends in indoor heating in 

private households. Vol. 3, 10:798 (R;DE;In German) 

Indoor Air Pollution 
Record of decision: the 

Program, 10:791 (R;US) 

Space Heating 

Concept of a computer-aided optimization process on energy 
ccuatieidiiin tpaiad Manca dane aaa, 10:785 
(RA;DE;In German) 

Present level and development trends in indoor heating in 
private households. Vol. 3, 10:798 (R;DE;In German) 
Present level and development trends in indoor heating in 
private households. Vol. 1, 10:796 (R;DE;In German) 

Thermal Insulation 
Concept of a computer-aided optimization process on energy 

conservation in space heating and hot water supply, 10:785 
(RA;DE;In German) 

Present level and development trends in indoor heating in 
private households. Vol. 2, 10:797 (R;DE;In German) 

Weatherization 
Options for coordinating low-income fuel assistance with 

weatherization and conservation services, 10:792 (R;US) 

Record of decision: the Residential Weatherization 
Program, 10:791 (R;US) 

RESIDENTIAL SECTOR 

Energy Audits 

Measuring the impact of residential conservation. Volume 3. 
An econometric analysis of General Public Utilities data. 
Final report, 10:795 (R;US) 

Measuring the impact of residential conservation. Volume 2. 
An econometric analysis of Portland Genral Electric 
Company data. Final report, 10:794 (R;US) 

Consumption 


Residential Weatherization 


Natural Gas Monthly, August 1984, 10:215 (R;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Imports 


Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 

Availability of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 
vailability of heavy fuel oils by sulfur level, October 1981, 

10:198 (R;US) 





RESIDUAL FUELS 
Maritime Transport 


Maritime Transport 
Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 
ity of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 
Availability of heavy fuel oils by sulfur level, October 1981, 
10:198 (R;US) 
Market 
Coal-water mixtures as an alternative to heavy fuel oil (OECD; 
forecasting), 10:114 (RA;US) 
Prices 
Coal-water mixtures as an alternative to heavy fuel oil (OECD; 
forecasting), 10:114 (RA;US) 
Monthly petroleum product price report, November 1981, 
10:193 (R;US) 
Monthly petroleum product price report, December 1981, 
10:194 (R;US) 
Monthly Petroleum Product Price Report, October 1981, 
10:192 (R;US) 
Production 
Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 
Availability of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 
Availability of heavy fuel oils by sulfur level, October 1981, 
10:198 (R;US) 
Sales 
Petroleum Marketing Monthly, August 1984, 10:203 (R;US) 


Stockpiles 
Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 
Availability of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 
Availability of heavy fuel oils by sulfur level, October 1981, 
10:198 (R;US) 
Sulfur Content 
Availability of heavy fuel oils by sulfur level, September 1981, 
10:197 (R;US) 
Availability of heavy fuel oils by sulfur level, August 1981, 
10:196 (R;US) 
Availability of heavy fuel oils by sulfur level, October 1981, 
10:198 (R;US) 
RESIDUAL HEAT REMOVAL 
See RHR SYSTEMS 
RESIDUES 
See also ASHES 


EDS coal liquefaction process development: Phase V. Final 
technical progress report, Volume II. Engineering Research 
and Development and Hybrid Boiler Program, 10:4 (R;US) 

Combustion 

EDS coal liquefaction process development: Phase V. Final 
technical progress report, Volume II. Engineering Research 
and Development and Hybrid Boiler Program, 10:4 (R;US) 

Gasification 

EDS coal liquefaction process development: Phase V. Final 
technical progress report, Volume II. Engineering Research 
and Development and Hybrid Boiler Program, 10:4 (R;US) 

RESIDUUMS 
See RESIDUAL FUELS 
RESINS 
Curing 
Active sites in char gasification. Third quarterly progress 
March 1984-June 1984 (Phenol-formaldehyde resins), 
10:41 (R;US) 
Pyrolysis 
Active sites in char gasification. Third quarterly progress 
March 1984-June 1984 (Phenol-formaldehyde resins), 
10:41 (R;US) 


Synthesis 
Active sites in char gasification. Third quarterly progress 
report, March 1984-June 1984 (Phenol-formaldehyde resins), 
10:41 (R;US) 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
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RESISTORS 
Performance Testing 
Equipment qualification methodology research: tests of RTDs, 
10:700 (R;US) 
RESOLUTION 
Codes 
Resolution in diffraction. An outline of the method of 
conjugate diameters. Lecture notes for Summer School on 
Synchrotron Radiation, Vienna 1980, 10:1699 (R;DK) 
RETINA 
Biological Radiation Effects 
Electrical responses of the retina following neutron irradiation, 
10:1279 (RA;FR;In French) 
RETROFITTING 
Economic Analysis 
Conversion of industrial oil-fired boilers to coal-water slurry, 
10:508 (RA;US) 
Conversion study of an oil-designed commercial boiler with 
SRC-Water Slurry, 10:3 (RA;US) 
Economics 
CWM-demonstration at Sundbyberg, 10:127 (RA;US) 
Feasibility Studies 
Conversion study of an oil-designed commercial boiler with 
SRC-Water Slurry, 10:3 (RA;US) 
REVERSE-FIELD PINCH 
Design 
Design and construction details of the FRX-C/T device: a 
compact toroid plasma translation experiment, 10:1646 
(R;US) 
Divertors 
Magnetic divertor design for the compact reversed-field pinch 
reactor, 10:1648 (R;US) 
RHENIUM COMPOUNDS 
Electronic Structure 
Electronic structure of heavy transition metal carbonyls. 
Technical progress report I, 10:981 (R;US) 
RHEOLOGY 
Correlations 
Measurement of stability of highly loaded CWM, 10:141 
(RA;US) 
Time 
Flow characteristics and handling properties of commercial 
coal-water mixtures, 10:140 (RA;US) 
RHODIUM 
Surface Properties 
Optical second harmonic generation for surface studies, 10:972 


Bis-(pentamethylcyclopentadienyl) ytterbium as an electron 
transfer reagent toward organic and organo-transition metal 
compounds, 10:989 (R;US) 

RHODOPSEUDOMONAS 
Photosynthetic Reaction Centers 

Isolation and characterization of photosynthetic reaction 
centers from Rhodopseudomonas capsulata and 
Rhodopseudomonas sphaeroides, 10:1217 (R;US) 

RHR SYSTEMS 
Heat Transfer 
Effect of model uncertainties on the performance of a pool 
_ plant shutdown heat removal system (LMFBR), 10:647 
(R;US) 
Natural Convection 

Effect of model uncertainties on the performance of a pool 

plant shutdown heat removal system (LMFBR), 10:647 


Investigation of ring structures subjected to intense dynamic 
stress, 10:1137 (TG;US) 
RISER CRACKING 
See COAL LIQUEFACTION 
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RISOE NATIONAL LABORATORY 
Prior to 1978, known as RISOE RESEARCH 
ESTABLISHMENT and documents written before that date 
should be so indexed. 
Research Programs 
Physics Department annual progress report 1 January - 31 
er 1983, 10:1542 (R;DK) 
RIVERS 
Radioactivity 
Report on measurements of terrestrial radiation in the 
Schwandorf area and the radiological load of the river Naab, 
10:1180 (R;DE;In German) 
ROBOTS 
Meetings 
New developments in robotics: the Robots 8 Conference and 
Exposition , 10:1016 (R;US) 
ROCK MECHANICS 
Research Programs 
Rock mechanics and subsidence modeling, 10:457 (RA;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKET ENGINES 
Design 


Laser-driven MHD-fanjet, 10:1680 (B;US) 
ROCKS 
Isotope Dating 
Radiometric ages of Tennessee rocks, 10:1324 (R;US) 
Radionuclide Migration 
Field measurements of nuclide migration through fractured 
rock. Progress report October 1983-March 1984, 10:1204 
(R;GB) 
Mathematical modelling of fracture hydrology. Progress report 
July-December 1983, 10:1203 (R;GB) 
ROD DROP ACCIDENTS 
Enthalpy 
Comparison of a center and off-center BWR control rod drop 
accident, 10:639 (R;US) 
RODS (FUEL) 
See FUEL RODS 
ROOF BOLTS 
Failures 
Analysis of rock bolt material failures at the WIPP site, 10:312 
(R;US) 
ROTORS 
Containment 
Composite flywheel containment housing design and testing, 
10:867 (R;US) 
Service Life 
Verification of SAFER code for rotor lifetime prediction. 
Final report, 10:512 (R;US) 
Testing 
Composite flywheel containment housing design and testing, 
10:867 (R;US) 
ROUGHNESS 
Mechanical interactions of rough surfaces. Progress report, 
July 1, 1984-September 30, 1984, 10:1059 (R;US) 
RUBBERS 
Radiation Effects 
Degradation of elastomers by tritium beta radiation, 10:942 
(R;US) 
RUBIDIUM 79 
De-Excitation 
Studies on the decoupled rotation bands in the nuclei Rb, 
®1Rb, and Kr, 10:1473 (R;DE;In German) 
High Spin States 
Studies on the decoupled rotation bands in the nuclei Rb, 
®1Rb, and Kr, 10:1473 (R;DE;In German) 
RUBIDIUM 81 
De-Excitation 
Studies on the decoupled rotation bands in the nuclei Rb, 
®1Rb, and ™Kr, 10:1473 (R;DE;In German) 
High Spin States 
Studies on the decoupled rotation bands in the nuclei Rb, 
®1Rb, and Kr, 10:1473 (R;DE;In German) 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 


RURAL AREAS 
Energy Conservation 
Judgment of the market supply of plants and equipment for the 
utilization and conservation of energy in agricultural 
households, 10:822 (RA;DE;In German) 
Use of energy in agricultural households, 10:782 (R;DE;In 
German) 


Energy Consumption 
Energy situation - forecasts and trends of energy supply and 
use in agricultural households, 10:783 (RA;DE;In German) 
Use of energy in agricultural households, 10:782 (R;DE;In 
German 


RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUTHENIUM 
Catalytic Effects 
Cation promotion effects in zeolite-supported F-T catalysts. 
Fourth quarterly report, June 1984-August 1984, 10:352 


Energy 
Formation and reactivity of ruthenium carboxylate complexes, 
10:986 (RA;IL) 
Chemical Preparation 
Formation and reactivity of ruthenium carboxylate complexes, 
10:986 (RA;IL) 
Preparation of some unusual p-carbene complexes of 
ruthenium, 10:985 (RA;IL) 
RYE 
Natural Radioactivity 
Rye bran: A standard for measuring the natural radioactivity in 
food, 10:1528 (RA;DE;In German) 


Ss 


S PROCESS 
Parametric study of dynamic s- neutron-capture 
nucleosynthesis: nuclear data needs, 10:1343 (R;US) 
S WAVES (SEISMIC) 
See SEISMIC S WAVES 
SAARBERG-OTTO GASIFICATION PROCESS 
Performance Testing 

Development and testing of a process for the gasification of 
coal under pressure in entrained flow by the Saarberg/Otto 
gasifier, 10:2 (R;DE;In German) 

SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 
See OIL SHALES 
SALT DEPOSITS 
Dissolution 

Radioactive waste isolation in salt: peer review of the Texas 
Bureau of Economic Geology’s report on the Petrographic, 
Stratigraphic, and Structural Evidence for Dissolution of 
Upper Permian Bedded Salt, Texas Panhandle, 10:250 
(R;US) 

Radioactive Waste Disposal 

Geologic repository deployment program review, 10:253 
(RA;US) 

Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s report on Functional Design 
Criteria for a Repository for High-Level Radioactive Waste, 
10:251 (R;US) 


Near-dome geologic ings - Richton Dome, 
annual status report for FY 83, 10:252 (R;US) 
Tectonics 
Near-dome geologic findings - Richton Dome, Mississippi: 
annual status report for FY 83, 10:252 (R;US) 
SAMPLERS 
See also AIR SAMPLERS 





SAMPLERS 
Field Tests 


Field Tests 
Borehole collector for in-situ chemical analysis of ground 
water, 10:1183 (J;US) 


Sampling methodologies for the commercial sector. Final 
report, 10:773 (R;US) 
Statistical Models 


Sampling methodologies 
report, 10:773 (R;US) 
SANDIA PULSED REACTOR-II 
See SPR-2 REACTOR 
SANDSTONES 


for the commercial sector. Final 


Permeability 
Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1979-September 14, 
1980, 10:172 (R;US) 
Physical Properties 
Enhanced recovery of oil from subsurface reservoirs with 
carbon dioxide. Final report, 10:177 (R;US) 
Sorptive Properties 
Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1978-September 14, 
1979, 10:175 (R;US) 
SANITARY LANDFILLS 
Ground Water 
Comparison of two groundwater flow models - UNSAT1D 
and HELP, 10:1065 (R;US) 
Monitoring the fixed FGD sludge landfill, Conesville, Ohio. 
Final report, 10:524 (R;US) 
SARGASSO SEA 
Water Pollution 
Use of an ion exchange technique to measure copper 
complexing capacity on the continental shelf of the 
Southeastern United States and in the Sargasso Sea, 10:1200 
G;NL) 
SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 
SCANDIUM 
Spectra 
Auger analysis of scandium, scandium oxide, and scandium 
dideuteride, 10:930 (R;US) 
SCANDIUM HYDRIDES 
Spectra 
Auger analysis of scandium, scandium oxide, and scandium 
dideuteride, 10:930 (R;US) 
SCANDIUM OXIDES 
Spectra 
Auger analysis of scandium, scandium oxide, and scandium 
dideuteride, 10:930 (R;US) 
SCANNING ELECTRON MICROSCOPY 


Analysis of human fibrinogen by 
electron microscopy, 10-1254 ( G; us) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 
Hamiltonians 
Essential self-adjointness of generalized Schroedinger 
operators, 10:1548 (R;DE) 
Hermitian Operators 
Essential self-adjointness of generalized Schroedinger 
operators, 10:1548 (R;DE) 
SEA BED 
Radioactive Waste Disposal 
NEA seabed program: US role, 10:278 (RA;US) 
Sediments 
Preliminary studies of the total cation exchange capacity of 
—_ from two North Atlantic study sites, 10:1191 


— 
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SEALED SOURCES 
Calibration Standards 
Sealed radioactive substances as a means of radiation and 
radioactivity monitoring in nuclear power plants and their 
environment, 10:1533 (RA;DE;In German) 
SEALING MATERIALS 
Fabrication 
Vacuum tight dielectric assemblies based on glass-crystalline 
materials, 10:1623 (RA;SU;In Russian) 
SEALS 
M Changes 
Morphological characterization of O-rings from the GCEP 
long-term test program (Dupont 1141, 3M 4762 and 4768, 
and Parker V884-75 O-rings), 10:228 (R;US) 
SEAS 
See also ATLANTIC OCEAN 
Solar Heating 
Ocean solar heating, 10:1334 (R;DE;In German) 
SEBACEOUS GLANDS 
See SKIN 
SECALE 
See RYE 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECONDS LIVING RADIOISOTOPES 


Theoretical calculation of decay data of short-lived nuclides 
for JNDC FP decay data file, 10:1433 (R;JP) 
Gamma Spectra 
Theoretical calculation of decay data of short-lived nuclides 
for JNDC FP decay data file, 10:1433 (R;JP) 
SEDIMENTARY BASINS 
Magnetotelluric Surveys 
Asymptotic response of three-dimensional basin offsets to 
magnetotelluric fields at long periods: the effects of current 
channeling, 10:1328 (J;US) 
SEDIMENTS 
Chemical Analysis 
Biogeochemistry of aromatic hydrocarbons in the benthos of 
microcosms, 10:1201 (J;GB) 
Environmental fate of combustion-generated polychlorinated 
dioxins and furans, 10:1197 (J;US) 
Sedimentological reconstruction of the recent pattern of 
mercury pollution in the Niagara River, 10:1198 (J;US) 
Contamination 
Biogeochemistry of aromatic hydrocarbons in the benthos of 
microcosms, 10:1201 (J;GB) 
Ion Exchange 
Preliminary studies of the total cation exchange capacity of 
sediments from two North Atlantic study sites, 10:1191 
(R;GB) 


Radiation Effects 
Seeds in space experiment (P0004-1), 10:1266 (R;US) 
Sppco-enpoted experiment developed for students, 10:1267 


Interaction of seismic waves with a viscous liquid layer, 10:454 
(J;US) 
P-velocity models and earthquake locations in Livermore 
Valley region, California, 10:1329 (J;US) 
SEISMIC S WAVES 
Wave Propagation 
Interaction of seismic waves with a viscous liquid layer, 10:454 
G;US) 
SELEXOL PROCESS 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 9, 10:19 (R;US) 
SELF POTENTIAL LOGGING 
See SP LOGGING 
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SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR SWITCHES 
THERMISTORS 


Research 


Programs 
Materials and Molecular Research Division annual report 1983, 


10:869 (R;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Frenkel Defects 
Ab initio adiabatic potentials in semiconductors, 10:951 
(RA;SU;In Russian) 
Research 


Materials and Molecular Research Division annual report 1983, 


10:869 (R;US) 
SEMICONDUCTOR SWITCHES 
Electric Fields 
Development of photoconductive power switch 
Progress report, July 1, 1983-March 31 31, 1984, 10:1063 
(R;US) 


Photoconductivity 
Development of photoconductive power switch 
Progress report, July 1, 1983-March 31, 1984, 10:1063 


SEPARATION NOZZLE METHOD 
Efficiency 
Minimization of separative power losses of a separation nozzle 
plant with double deflection systems for enrichment of 
Uranium-235 by appropriate operation, 10:229 (R;DE;In 
German 


SEPARATION PROCESSES 
See also FLOTATION 
LEACHING 
REPROCESSING 
Research Programs 
Separation of selected cations by liquid membranes. Progress 
report, 1 December 1983-31 August 1984, 10:961 (R;US) 
SEPARATORS (VAPOR) 
See VAPOR SEPARATORS 


See SOLAR ENERGY RESEARCH INSTITUTE 
SHALE OIL 


Hydrogenation 
Refining synthetic liquids from coal and shale. Final report, 
10:46 (R;US) 
SHAPED CHARGES 
Prior to August 1979 CHEMICAL EXPLOSIVES and SHAPE 
were used. 
Equations of Motion 
Asymptotic formulas for the motion of shaped charge liners, 
10:1135 (R;US) 
SHEAR WAVES (SEISMIC) 
See SEISMIC S WAVES 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 
Computer Calculations 
Analysis of benchmark problems using the Monte 
Carlo codes MORSE-CG, 10:592 (R;JP;In Japanese) 
Shielding study of a fusion machine. Elaboration of a global 
shielding calculation scheme for the Tokamak tore Supra 
(TRIPOLI, ANISN, and MERCURE 4 Codes), 10:1597 
(R;FR;In French) 
Computer Codes 
Shielding study of a fusion machine. Elaboration of a global 
calculation scheme for the Tokamak tore 
(TRIPOLI, ANISN, and MERCURE 4 Codes), 10:1597 
(R;FR;In French) 
Radiation Heating 


Detailed operating heat 
shield 924042, 10:634 (R;US) 


rates in XMA-1A side 


SHIELDING MATERIALS 
Low Level Counting 
Natural contamination in radionuclide detection systems, 
10:1118 (BA;US) 
SHIFT PROCESSES 
Bench-Scale Experiments 
Use of aqueous catalytic processing for water-gas shift 
conversion, 10:54 (R;US) 
Catalysts 
Use of aqueous catalytic processing for water-gas shift 
conversion, 10:54 (R;US) 
Flowsheets 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 7, 10:17 (R;US) 
SHOCK WAVES 
Mathematical Models 
DAA modal analysis for parametric investigations of fluid- 
structure interaction in underwater shock, 10:1074 (R;US) 
Parametric Analysis 
DAA modal analysis for parametric investigations of fluid- 
structure interaction in underwater shock, 10:1074 (R;US) 
Underwater 
DAA modal analysis for parametric in’ of fluid- 
structure interaction in underwater shock, 10:1074 (R;US) 
SHRIMP 
Detection 
Design and development of an ultrasonic Doppler shrimp 
detector/counter for improving the productivity of shrimp 
trawlers, 10:834 (R;US) 
SI SEMICONDUCTOR DETECTORS 
Optimization 


imized Si-detector of X-rays from nanosecond laser plasma, 
10:1573 (RA;CS) 
Functions 


Response of silicon position sensitive detectors to heavy ions, 
10:1105 (RA;BR) 
SIALON 
See ALUMINIUM OXIDES 
SILICA 
Molecular Structure 
Metal atom diffusion in silica and at the silica 
surface. Final report, 10:946 (R;US) 
Solidification 
Laser processing of ceramics. Report of recent research, 
August 1, 1983-July 31, 1984 (AkOs-ZrO:; AlOs-SiOs), 
10:929 (R;US) 
Surface Properties 
Metal atom diffusion in amorphous silica and at the silica 
surface. Final report, 10:946 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Crystal Structure 
Influence of the amorphous-crystalline interface morphology 
on dislocation nucleation in pre-amorphized silicon, 10:954 
(R;US) 
Ton Implantation 
High energy ion implantation in semiconductors (Ne and C 
ions), 10:947 (RA;DE;In German) 
Influence of the amorphous-crystalline interface morphology 
on dislocation nucleation in pre-amorphized silicon, 10:954 
(R;US) 


Electrochemical influences of vitreous leached surfaces, 10:319 
(R;US) 
Oxidation 
Optical second harmonic generation for surface studies, 10:972 
(R;US) 
Physical Radiation Effects 
High energy ion implantation in semiconductors (Ne and C 
ions), 10:947 (RA;DE;In German) 
ining of deformation profile in the irradiated materials, 
10:953 (RA;SU;In Russian) 


Electronic structure of silicon superlattices, 10:959 (R;US) 





SILICON 26 TARGET 
Carbon 12 Reactions 


SILICON 28 TARGET 
Carbon 12 Reactions 
Contribution to the study of the elastic scattering of *C + 
%8Si, 10:1463 (RA;BR) 
Neutron Reactions 
Study of the reaction **Si(n vector, no,1) and construction of 
the measurement arrangement for the scattering of polarized 
neutrons, 10:1467 (R;DE;In German) 
Nitrogen 14 Reactions 
Total fusion cross sections for **N + *7Al, "Si and *Si 
systems, 10:1464 (RA;BR) 
Oxygen 16 Reactions 
Effect of a-pickup and a-stripping reactions on the elastic 
scattering of **Si + '*O at E sub(cm) = 31.6 MeV, 10:1462 
(RA;BR) 
Proton Reactions 
Energetic proton analysis at lage angie by 200 MeV proton 
scattering on nuclei: inclusive 
coincidence spectra, 10:1468 (R:FR;In French) 
SILICON 29 TARGET 
Nitrogen 14 Reactions 
Total fusion cross sections for *N + *7Al, "Si and **Si 
systems, 10:1464 (RA;BR) 
SILICON COMPOUNDS 
See also SILANES, SILOXANES and SILICONES. 
See also SILICON OXIDES 
Chemical Reactions 
Bis-(pentamethyicyclopentadienyl) ytterbium as an electron 
transfer reagent toward organic and organo-transition metal 
compounds, 10:989 (R;US) 
SILICON OXIDES 
See also SILICA 


Properties 
Data base for nuclear waste disposal for temperatures up to 
300°C , 10:315 (J;GB) 
SILICON SEMICONDUCTOR DETECTORS 


i for cost-effective solar cells. 
Quarterly report No. 1, May-July 1984, 10:385 (R;US) 
Contacts 


Electric 
MOD silver metallization for photovoltaics. Quarterly 
technical report, June 1-August 31, 1984, 10:384 (R;US) 
Fabrication 
Large-area silicon sheet technology status in United States’ 
tt of Energy Photovoltaics Programs, 10:391 
G;GB) 
Pulsed excimer laser for cost-effective solar cells. 
Quarterly report No. 1, May-July 1984, 10:385 (R;US) 


Silicon solar cells: Development and qualification of thin (50- 
eee 
10:379 (R;DE;In German 

Production 

High-frequency furnace. Technical progress report: Twelfth 

quarterly report, September 30, 1984, 10:381 (R;US) 
Research Programs 


Large-area silicon sheet technology status in United States’ 
Department of Energy Photovoltaics Programs, 10:391 
(J;GB) 

Topography 
Polycrystal X-ray topography (PXT) of a cast silicon 
photovoltaic cell, 10:392 (J;NL) 
SILVER 

Surface Properties 
Enhanced spectroscopy and photochemistry of molecules 

adsorbed on metal surfaces, 10:1007 (R;US) 

Titration 
Alternative methods to fire assaying, 10:980 (TJ;US) 

SILVER ALLOYS 

Formation Heat 

Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 


ERA-10/1/ 1548 


Mixing Heat 
Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 


Structure and thermodynamics of metastable, rapidly quenched 
alloys in the systems Au-Ge, Ag-Ge and Ni-Pd-P, 10:912 
(R;DE;In German) 

SILVER IONS 
Losses 
Energy loss of heavy ions in solids, 10:1516 (RA;BR) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SISTER CHROMATID EXCHANGES 
Bioassay 


Sister-chromatid exchanges and gene mutations are induced by 
the replication of 5-bromo- and 5-chloro-deoxyuridine 
substituted DNA, 10:1233 (J;NL) 

Meetings 

Review of the international symposium, sister chromatid 
exchanges: twenty-five years of experimental research, 
10:1302 (R;US) 

SKELETON 
Biomedical Radiography 

Subtraction radiography for the diagnosis of bone lesions in 

dogs. Report for 1982-1984, 10:1235 (R;US) 


Biological Radiation Effects 
Combined effects of burn-irradiation on skin blood circulation 
in the rat, 10:1282 (RA;FR;In French) 
SKIN EFFECT 
Nonlinear Problems 
Nonlinear skinning phenomena in a plasma, 10:1575 (RA;CS;In 
Russian) 
SLABS 
Thicker than PLATES, primarily for use in shielding studies. 
Neutron Transport 
Envir t-ind dent homogenized parameters 
diffusion in non-symmetric slabs, 10:1518 (R;IT) 
Thermal Conduction 
Surface temperature and surface heat flux determination of the 
inverse heat conduction problem for a slab, 10:1048 (R;JP;In 
Japanese) 
GS 


Scanning Electron Microscopy 
Investigation of pyrite as a contributor to slagging in eastern 
bituminous coals. ly progress report 11, April 1-June 
30, 1984, 10:65 (R;US) 


for neutron 





SLC 
See STANFORD LINEAR COLLIDER 
SLUDGES 
Solidification 
Monitoring the fixed FGD sludge landfill, Conesville, Ohio. 
Final report, 10:524 (R;US) 
Waste Disposal 
Monitoring the fixed FGD sludge landfill, Conesville, Ohio. 
Final report, 10:524 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Atomization 
Rotary cup slurry atomization, 10:162 (B;US) 


Assessment of slurry pump technology for direct coal 
liquefaction demonstration and pioneer commercial plants, 
10:52 (R;US) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL BUSINESSES 
Doing business with the Department of Energy, 10:760 (R;US) 
SMALL INTESTINE 
Cell Proliferation 
Autoradiographic investigations on the question of diurnal 
variations of cell proliferation in the jejunal crypt epithelia 
of mice, 10:1227 (R;DE;In German) 
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SMOOTHNESS 
See ROUGHNESS 
SODA ASH 
See SODIUM CARBONATES 


Activation Analysis 
Instrumental neutron activation analysis of roots and juice of 
carrot, 10:966 (RA;CS;In Czech) 


Adsorption 
Optical second harmonic generation for surface studies, 10:972 
(R;US) 


Leaching 
Electrochemical influences of vitreous leached surfaces, 10:319 
(R;US) 
SODIUM 22 


Energy Levels 
Mean life of the 658 KeV (O*, T=1) level in **Na, 10:1460 


Use of aqueous catalytic processing for water-gas shift 
conversion, 10:54 (R;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 


See also SODIUM CARBONATES 
SODIUM HYDROXIDES 
SODIUM IODIDES 
SODIUM NITRATES 


Solubility 
Solubilities of sodium nitrate, sodium nitrite, and sodium 
aluminate in simulated nuclear waste, 10:311 (R;US) 
SODIUM HYDROXIDES 
Regeneration 


Bench-scale development of the TRW process for cleaning 
coal (Gravimelt process). Quarterly technical progress 
report, May 1984-August 1984, 10:45 (R;US) 

SODIUM IODIDES 
Polishing 


Recuperation of deteriorated sodium iodide thallium activated 
crystal, 10:949 (RA;BR) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM NITRATES 


Solubility 
Solubilities of sodium nitrate, sodium nitrite, and sodium 
aluminate in simulated nuclear waste, 10:311 (R;US) 
SOFT X RADIATION 
Attenuation 
Modification of the Theory of Dual Radiation Action for 
attenuated fields. II. Application to the analysis of soft X-ray 
results, 10:1296 (J;US) 
SOILS 
Age Estimation 
Applications of '*7Cs distribution to the study of soil physical 
agents, 10:1179 (R;BR;In Portuguese) 


Contamination 

Potential terrestrial fate and effects on soil biota of a coal 

liquefaction product spill, 10:208 (J;US) 
Isotope Dating 

Erosion and sedimentation chronology of three watersheds in 

Maryland, 10:1325 (R;US) 
Radionuclide Migration 

Development of corrective measures technology for shallow 
land burial facilities at arid sites, 10:302 (R;US) 

Evolution of Cesium 137 transfer factors between some 
polynesian soils and three tropical fodder plants. Influence of 
species, 10:1182 (RA;FR;In French) 

Performance of special wasteform lysimeters at a humid site, 
10:321 (R;US) 

Radioecological investigations of uranium mill 
Fifth technical progress 
30, 1984, 10:318 (R;US) 

Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(R;US) 


tailings systems. 
report, October 1, 1983-September 


Soil carbon dynamics in a mixed deciduous forest following 
clear-cutting with and without residue removal, 10:1174 
(J;US) 


Energy conservation and solar heating of a central Florida 
commercial nursery, 10:412 (R;US) 
SOLAR ABSORBERS 
Testing 
Bare plated roof collectors for heating of water, 10:436 
(RA;DE;In German and English) 
SOLAR AIR HEATERS 
Performance Testing 
Testing of simple solar air heaters, 10:434 (RA;DE;In German 


Hollow ceramic block: containment of water for thermal 
storage in passive solar design. Final technical report, 10:409 
(R;US) 

Radiation Hazards 

Quantifying the radon impacts of passive solar heating, 10:1185 

(BA;US) 
Sensible Heat 

Hollow ceramic block: containment of water for thermal 
storage in passive solar design. Final technical report, 10:409 
(R;US) 

Thermal Mass 
Quantifying the radon impacts of passive solar heating, 10:1185 
(BA;US) 

SOLAR BATTERIES 

See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

Installation 
Modular photovoltaic array field, 10:387 (R;US) 

SOLAR CELL RECEIVERS 

See SOLAR RECEIVERS 
SOLAR CELLS 


See also CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
SILICON SOLAR CELLS 


Manufacturers 
The renewable energy field is gaining power, 10:406 (J;US) 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
UNGLAZED SOLAR COLLECTORS 
Optical Properties 
Graded-index surfaces and films, 10:442 (J;US) 


Refrigerants 
Vapor-phase heat-transport system, 10:437 (R;US) 
SOLAR CONCENTRATORS 
Design 


Design parameters for concentrators without gap losses, 10:441 
G;GB) 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 


Solar-powered/fuel-assisted Rankine-cycle power and cooling 
system: Simulation method and seasonal performance, 10:426 
G;US) 


Design 
Solar heating and air conditioning system. Final report, 10:413 
(R;US) 


Solar-powered/fuel-assisted Rankine-cycle power and cooling 
system: Simulation method and seasonal performance, 10:426 
G;US) 


Solar-powered/fuel-assisted Rankine-cycle power and cooling 
system: Simulation method and seasonal performance, 10:426 
G;US) 

SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR DRYERS 
Roofs 


Solar roofs for drying systems, 10:435 (RA;DE;In German) 





Solar roofs for drying systems, 10:435 (RA;DE;In German) 
SOLAR ENERGY RESEARCH INSTITUTE 
Research Programs 
Quantifying the radon impacts of passive solar heating, 10:1185 
(BA;US) 
SOLAR HEATING 
See also SOLAR WATER HEATING 
Gas Turbines 
ee ee turbine systems 
with paraboloid collectors, 10:861 (R:DE:In German) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED 


HEAT PUMPS 
Annual Energy Storage 
Solar heating with annual heat storage - modelling and 
practice, 10:424 (R;FI) 


Design 
Solar heating and air conditioning system. Final report, 10:413 
(R;US) 


Performance 
Results of the first operational year of the Kerava solar village 
heating system, 10:425 (R;FI;In Finnish) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PROCESS HEAT 
Design 


General Atomic sulfur-iodine thermochemical water-splitting 
process, 10:342 (J;US) 
Studies 


Investment evaluation of Solar Thermal Enhanced Oil 
Recovery (STEOR) Systems for project starts in the years 
1982 and 1986, 10:170 (R;US) 

Technical support services for the solar thermal enhanced oil 
recovery program. Volume 1. Program summary report, 
February 9-May 31, 1981, 10:179 (R;US) 

SOLAR RADIATION 


See also DIFFUSE SOLAR RADIATION 
DIRECT SOLAR RADIATION 
Site 


Surveys 
Comparison of diffuse/global ratios calculated from one- 
minute, hourly and daily solar radiation data, 10:377 (J;GB) 
Variations 
Comparison of diffuse/global ratios calculated from one- 
minute, hourly and daily solar radiation data, 10:377 (J;GB) 
SOLAR RECEIVERS 
See also CENTRAL RECEIVERS 
Antireflection Coatings 
Sol-gel-derived AR coatings for solar receivers, 10:438 (R;US) 


Electrodeposited 
Development of a production process for central receiver 
coatings, 10:432 (R;DE;In German) 
Selective Surfaces 


it of a production process for central receiver 
coatings, 10:432 (R;DE;In German) 
PLANTS 


Year 1983, 10:403 (R;US) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER HEATERS 
Design 


Tropical window solar water heater, 10:423 (R;PR) 
Performance T 
Development of a pumpless solar water heat system operating 
in batch mode, 10:411 (R;US) 
SOLAR WATER HEATING 
Use for solar domestic water heating; not for process hot water. 
Solar Absorbers 
Bare plated roof collectors for heating of water, 10:436 
(RA;DE;In German and English) 
SOLAR WIND 
Research Programs 
National Solar-Terrestrial Research Program, 10:1342 (R;US) 
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SOLAR-ASSISTED HEAT PUMPS 
Design 
Design method and performance of heat pumps with 
refrigerant-filled solar collectors, 10:428 (J;US) 
Performance 
Design method and performance of heat pumps with 
refrigerant-filled solar collectors, 10:428 (J;US) 
Solar Collectors 
Design method and performance of heat pumps with 
refrigerant-filled solar collectors, 10:428 (J;US) 
SOLID ELECTROLYTES 
Crack Propagation 
Degradation of sodium beta-double-prime alumina: effect of 
microstructure, 10:724 (J;US) 
Microstructure 
Degradation of sodium beta-double-prime alumina: effect of 
microstructure, 10:724 (J;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Fabrication 
Semicontinuous melting of phosphate laser glasses: Phase I, 
10:1037 (R;US) 
Research Programs 
Improved solid-state laser sources. Volume 2. Final technical 
report, September 2, 1982-February 10, 1984, 10:1034 (R;US) 
SOLID STATE PHYSICS 
Research Programs 
Materials and Molecular Research Division annual report 1983, 
10:869 (R;US) 
SOLID WASTES 


See also MINERAL WASTES 
WOOD WASTES 


Anaerobic Digestion 
RefCoM Research Project. Monthly technical report for 
August-September 1984, 10:844 (R;US) 
Environmental Effects 
Environment and solid wastes. Characterization, treatment and 
disposal, 10:1175 (B;US) 
Environmental 


Transport 
Environment and solid wastes. Characterization, treatment and 
disposal, 10:1175 (B;US) 
Health Hazards 
Environment and solid wastes. Characterization, treatment and 
disposal, 10:1175 (B;US) 
Waste Management 
Environment and solid wastes. Characterization, treatment and 
disposal, 10:1175 (B;US) 
SOLIDS 
Charged-Particle Transport 
Energy loss of heavy ions in solids, 10:1516 (RA;BR) 
Pneumatic Transport 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Technical progress report No. 1, July 
15-September 30, 1984, 10:90 (R;US) 
SOLVENT-REFINED COAL PROCESS 
See SRC PROCESS 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SONDES 
See PROBES 
SOOT 


imental investigation of pulverized coals at an early stage 
of combustion, 10:157 (R;US) 
Monitoring 
Soot formation from synthetic fuel droplets, 10:163 (J;US) 
SORBITOL 
Synthesis 
Continuous organic electrochemical synthesis, 10:721 (R;US) 
SP LOGGING 
Calculation Methods 
Reservoir analysis and simulation, 10:483 (RA;US) 
SPACE FLIGHT 
Personnel 
Free-flyer biostack experiment, 10:1265 (R;US) 
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SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
Energy Conservation 
Methods and data for the planning of energy conservation 
measures for space heating, 10:784 (RA;DE;In German) 
Energy Demand 
Interdependences between heat demand and structural 
development in urban areas - illustrated by selected 
residential areas of Hamburg, 10:807 (R:DE.In German) 
Methods and data for the planning of energy conservation 
measures for space heating, 10:784 (RA;DE;In German) 


Parametric Analysis 
Present level and development trends in indoor heating in 
private households. Vol. 1, 10:796 (R;DE;In German) 


Regional Analysis 

In between heat demand and structural 
development in urban areas - illustrated by selected 
residential areas of Hamburg, 10:807 (R;DE;In German) 

SPACE PROPULSION REACTORS 
Coated Fuel Particles 

High-temperature materials program. Progress report No. 34, 

Part B, 10:636 (R;US) 
Fuel Cans 

GE-NMPO unclassified contribution to 20th high temperature 

fuels committee meeting, 10:635 (R;US) 
Reactor Materials 

GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 

High-temperature materials program. Progress report No. 34, 
Part B, 10:636 (R;US) 

SPACE VEHICLES 
Electric Charges 

Electron beam experiments and other observations from STS- 
3, 10:1354 (R;US) 

Floating potentials and the hot plasma generated by an 
electron-beam-emitting rocket in the ionosphere, 10:1355 
(R;US) 

Overview of charging of large space structures in polar orbit, 
10:1351 (R;US) 

Proceedings of the Air Force Geophysics Laboratory 
Workshop on Natural ing of Large Space Structures 
in Near Earth Polar Orbit, 10:1350 (R;US) 

Spacecraft environment during the GIOTTO-Halley 
encounter: a summary, 10:1340 (R;US) 

There is a good way to model spacecraft charging in the 
presence of space-charge coupling, flow and magnetic fields, 
10:1372 (R;GB) 

Materials Testing 
Particle and ultraviolet (uv) radiation testing of space 
materials, 10:911 (R;NL) 

Personnel 

Review of book on space radiobiology, 10:1268 (R;US) 
Power Systems 

Charged particle effects on space systems, 10:1353 (R;US) 
Rocket Engines 

Laser-driven MHD-fanjet, 10:1680 (B;US) 

SPAIN 

Radioactive Waste Disposal 

Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 

SPARK IGNITION ENGINES 
Combustion Kinetics 

Influence of the thermodynamic assumptions on the accuracy 
of process calculations in internal combustion engines, 10:862 
(R;AT;In German) 

Flame Propagation 

Studies on three-dimensional flame and flame 
extinction in internal combustion engines, 10:863 (R;DE;In 
German) 


Influence of the thermodynamic assumptions on the accuracy 
of process calculations in internal combustion engines, 10:862 
(R;AT;In German) 
SPEAR 
Stanford positron-electron asymmetric ring. 


Monochromators 
—— of a monochromator scheme for SPEAR, 10:1085 


Modifications to iterative recursion unfolding algorithms and 
codes to find more appropriate neutron spectra. 
Final report, 10:1099 (R;US) 
Computer Codes 
Modifications to iterative recursion unfolding algorithms and 
codes to find more appropriate neutron spectra. 
Final report, 10:1099 (R;US) 
Iterative Methods 
Modifications to iterative recursion unfolding algorithms and 
codes to find more appropriate neutron spectra. 
Final report, 10:1099 (R;US) 
Stochastic Processes 
Data-driven choice of a spectrum estimate: extending the 
ren ig cross-validation methods, 10:1552 (R;US) 


Time-pickoff techniques for an extramely low-background 
anticoincidence spectrometer, 10:1108 (R;JP;In Japanese) 


spectroscopy wi 
10:1121 (R;FR;In French) 
Ba sarap Junctions 
Phonon spectroscopy with superconducting tunnel junctions, 
10:1121 (R;FR;In French) 
SPENT FUEL CASKS 
Concept for an all-purpose transport, storage, and disposal cask 
for spent nuclear fuel management, 10:1021 (RA;US) 
SPENT FUEL ELEMENTS 
Monitored Retrievable Storage 
Licensing considerations for monitored retrievable storage, 
10:268 (RA;US) 
SPENT FUEL STORAGE 
See also AWAY-FROM-REACTOR STORAGE 
DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 
Status of US storage efforts, 10:238 (RA;US) 


1984 Federal Interim Storage fee study: a technical and 
economic analysis, 10:246 (R;US) 


1984 Federal Interim Storage fee study: a technical and 
economic analysis, 10:246 (R;US) 


Financing 
Federal Interim Storage program, 10:239 (RA;US) 
SPENT FUELS 
Dissolution 
Dissolution behavior of FFTF fuel, 10:231 (R;US) 
Radioactive Waste 
NEA seabed program: US role, 10:278 (RA;US) 


Transport 
Nuclear Waste Policy Act transportation planning, 10:242 
(RA;US) 
SPINELS 


Properties 
ic and structural properties of shock-synthesized zinc 
ferrite, 10:958 (R;US) 
SPONTANEOUS POTENTIAL LOGGING 
See SP LOGGING 
SPR-2 REACTOR 
Modifications 
Sandia pulse reactor personnel dose reduction program, 10:713 
G;US) 





SPR-3 REACTOR 
Modifications 
Sandia pulse reactor personnel dose reduction program, 10:713 
GJ;US) 
SPR-II REACTOR 
See SPR-2 REACTOR 
SRC PROCESS 
Data Base Management 
ESCOE Engineering Program. Quarterly report, July 1, 1984- 
September 30, 1984, 10:6 (R;US) 
Demonstration Plants 
6000 tpd SRC-I Demonstration Plant gas systems. 
baseline package. Volume 12, 10:21 (R;US) 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 9, 10:19 (R;US) 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 7, 10:17 (R;US) 
6000 tpd SRC-I Demonstration Plant gas systems. 
baseline package. Volume 4, 10:15 (R;US) 
6000 tpd SRC-I Demonstration Plant Gas Systems. Design 
baseline package. Volume 10, 10:20 (R;US) 
Design baseline: 6000 tpd SRC-I Demonstration Plant. Volume 
I (revised), 10:14 (R;US) 
Basis Memoranda. Volume 2. Non-proprietary version, 
10:12 (R;US) 
Engineering Change Notice: 6000 tpd SRC-I Demonstration 
Plant. Design Baseline (revised), 10:13 (R;US) 
Final project closeout report. Volume 1, 10:11 (R;US) 
General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:25 (R;US) 
General engineering tions for 6000 tpd SRC-I 
Demonstration Plant, 10:27 (R;US) 
General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant. Book V, 10:28 (R;US) 
General engineering tions for 6000 tpd SRC-I 
Demonstration Plant, 10:24 (R;US) 
General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:23 (R;US) 
General engineering tions for 6000 tpd SRC-I 
Demonstration Plant, 10:22 (R;US) 
General engineering tions for 6000 tpd SRC-I 
Demonstration Plant, 10:26 (R;US) 


6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 6, 10:16 (R;US) 

6000 tpd SRC-I Demonstration Plant gas systems. 
baseline package, Volume 8, 10:18 (R;US) 

baseline: 6000 tpd SRC-I Demonstration Plant. Volume 

I (revised), 10:14 (R;US) 

Design Basis Memoranda. Volume 2. Non-proprietary version, 
10:12 (R;US) 

Engineering Change Notice: 6000 tpd SRC-I Demonstration 
Plant. Design Baseline (revised), 10:13 (R;US) 

Final project closeout report. Volume 1, 10:11 (R;US) 

Documentation 


Final project closeout report. Volume 1, 10:11 (R;US) 
Economics 
SRC-I computer model, 10:10 (R;US) 


6000 tpd SRC-I Demonstration Plant gas systems. 
baseline package, Volume 7, 10:17 (R;US) 

General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:25 (R;US) 

General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:27 (R;US) 

General engineering tions for 6000 tpd SRC-I 
Demonstration Plant. Book V, 10:28 (R;US) 

General engineering specifications for 6000 tpd SRC-I 
Demonstration ‘Plant, 10:24 (R;US) 

General engineering specifications for 6000 tpd SRC-I 
Sreneattniien Plant, 10:26 (R;US) 

Flowsheets 

6000 tpd SRC-I Demonstration Plant gas systems. Design 

baseline package, Volume 7, 10:17 (R;US) 


Supplies 
Final project closeout report. Volume 1, 10:11 (R;US) 
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Information Systems 
Final project closeout report. Volume 1, 10:11 (R;US) 
Balance 
ESCOE Engineering Program. Quarterly report, July 1, 1984- 
September 30, 1984, 10:6 (R;US) 
Mathematical Models 
SRC-I computer model, 10:10 (R;US) 
Shift Processes 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 7, 10:17 (R;US) 
Site Selection 
Final project closeout report. Volume 1, 10:11 (R;US) 


General engineering tions for 6000 tpd SRC-I 
Demonstration es 10:25 (R;US) 
General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:24 (R;US) 
General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:26 (R;US) 
Technology Assessment 
ESCOE Engineering Program. Quarterly report, July 1, 1984- 
September 30, 1984, 10:6 <6 (RUS) 
SRC-II PROCESS 
Computerized Simulation 
Analysis of SRC-II physical properties, 10:49 (R;US) 
Material Balance 
Analysis of SRC-II physical properties, 10:49 (R;US) 
STABILITY 
See also REACTOR STABILITY 
Correlations 
Measurement of stability of highly loaded CWM, 10:141 
(RA;US) 
STABILITY (REACTOR) 
See REACTOR STABILITY 
STABILIZED SUPERCONDUCTORS 
Physical Radiation Effects 
Neutron irradiation effects on superconducting and stabilizing 
materials for fusion magnets, 10:1645 (R;DE) 
STAINLESS STEEL-304 
Melting 
Electron beam simulation of disruptions into stainless steel, 
10:920 (J;NL) 
Stress Corrosion 
Environmentally assisted cracking in light water reactors. 
Annual report, October 1982-September 1983, 10:536 (R;US) 
STAINLESS STEEL-304L 
Microstructure 
Overview of low temperature sensitization, 10:915 (R;US) 
Temperature Effects 
Overview of low temperature sensitization, 10:915 (R;US) 
STAINLESS STEEL-316 
Crack Propagation 
Response of austenitic steels to radiation damage, 10:879 
(R;US) 


Fatigue and creep at variable temperature. Time dependence 
forecasting (Steel 316 and 316L), 10:874 (R;FR;In French) 
Response of austenitic steels to radiation damage, 10:879 
(R;US) 
Embrittlement 
Microstructural design of PCA austenitic stainless steel for 
improved resistance to helium embrittlement under HFIR 
irradiation, 10:880 (R;US) 
Fatigue 
Fatigue and creep at variable temperature. Time dependence 
forecasting (Steel 316 and 316L), 10:874 (R;FR;In French) 
Response of austenitic steels to radiation damage, 10:879 
(R;US) 
Irradiation 


OWR/RTNS-II low exposure spectral effects experiment, 
10:889 (R;US) 
Microstructure 
Comparison of swelling and cavity microstructural 
development for type 316 stainless steel irradiated in EBR-II 
and HFIR, 10:878 (R;US) 
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Stress Corrosion 
Environmentally assisted cracking in light water reactors. 
Annual report, October 1982-September 1983, 10:536 (R;US) 


Comparison of swelling and cavity microstructural 
development for type 316 stainless steel irradiated in EBR-II 
and HFIR, 10:878 (R;US) 

Response of austenitic steels to radiation damage, 10:879 
(R;US) 


Properties 
Response of austenitic steels to radiation damage, 10:879 
(R;US) 


Propagation 
Study of creep, fatigue and creep-fatigue crack growth at high 
temperature (550°C) in an 316 L austenitic stainless steel, 
10:877 (R;FR;In French) 
Creep 
Fatigue and creep at variable tem Time dependence 
forecasting (Steel 316 and 316L), 10:874 (R;FR;In French) 
Study of creep, fatigue and creep-fatigue crack growth at high 
temperature (550°C) in an 316 L austenitic stainless steel, 
10:877 (R;FR;In French) 
Fatigue 
Fatigue and creep at variable temperature. Time dependence 
forecasting (Steel 316 and 316L), 10:874 (R;FR;In French) 
Fatigue 


Study of creep, fatigue and creep-fatigue crack growth at high 
temperature (550°C) in an 316 L austenitic stainless steel, 
10:877 (R;FR;In French) 
STAINLESS STEEL-403 
Corrosion Fatigue 
Corrosion fatigue of steam turbine-blading alloys in operational 
environments. Final report, 10:887 (R;US) 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 
STAINLESS STEEL-316L 
STAINLESS STEEL-403 


STAINLESS STEEL-Z6CN18-10 
STEEL-DIN-1-6770 


Corrosion Resistance 
Role of nitrogen in improving resistance to localized corrosion 
in austenitic stainless steels (22 Cr-20 Ni-6 Mo), 10:870 
(R;US) 
Physical Radiation Effects 
Study of the variations of the microhardness and electrical 
resistivity in nuclear materials (Due to effect of neutron 
irradiation), 10:893 (R;BR;In Portuguese) 
Stress Corrosion 
Effect of nickel content on chlorides stress corrosion cracking 
of stainless steels containing 23% chromium, 10:908 (R;JP;In 
Japanese) 
Quantitative description of strain rate effects on susceptibility 
to intergranular stress corrosion cracking, 10:881 (R;US) 
STAINLESS STEEL-Z6CN18-10 
Wear Resistance 
Wear-resisting coatings for stainless steel nuclear components, 
10:873 (R;FR;In French) 
STANDING CROP 


Sector 0 nomenclature, 10:1097 (R;US) 
STARS 
See also NEUTRON STARS 


Radiative ion beams: hot stellar reactions in the laboratory, 
10:1378 (R;US) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATISTICS 
Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 
disciplines; for indexing numerical values of a statistical nature 
use STATISTICAL DATA. 
See also MULTIVARIATE ANALYSIS 


STEAM LINES 
Plugging 


Sampling 
Simple approximate variances for bletter values; a sampling 
enquiry. Supplement to Technical Report 269, Series 2, 
10:1553 (R;US) 


Scrawl plots, and letter and bletter strips, 10:1554 (R;US) 
STEADY FLOW 
Convection 
Defect dynamics and wave number selection in convective 
structures, 10:1047 (R;FR;In French) 
STEAM 


Proposal of steam table including metastable states, 10:1049 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Air Pollution Control 
Evaluation of long-term NOx reduction on pulverized-coal- 
fired steam generators. Final report March 1983-May 1984, 
10:1073 (R;US) 
Heat Transfer 
Hydrod ics of si 
arrays, 10:595 (R;US) 
Steam generator steady-state model for on-line data validation 
(LMFBR), 10:576 (R;US) 


Hydrodynamics of single- and two-phase flow in inclined rod 
arrays, 10:595 (R;US) 

Steam generator steady-state model for on-line data validation 
(LMFBR), 10:576 (R;US) 

Materials Testing 

Nuclear-physical method for investigation of carbon mass 
transfer in materials of steam generator of nuclear power 
plant, 10:963 (R;SU;In Russian) 

Plugging 

Steam Generator Group Project. Task 8. Selective tube 

unplugging, 10:562 (R;US) 
STEAM INJECTION 
Additives 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1976-September 14, 
1977, 10:173 (R;US) 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1980-September 15, 
1981, 10:174 (R;US) 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1978-September 14, 
1979, 10:175 (R;US) 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1977-September 14, 
1978, 10:171 (R;US) 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1979-September 14, 
1980, 10:172 (R;US) 

Bench-Scale Experiments 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1976-September 14, 
1977, 10:173 (R;US) 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1980-September 15, 
1981, 10:174 (R;US) 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1978-September 14, 
1979, 10:175 (R;US) 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1977-September 14, 
1978, 10:171 (R;US) 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1979-September 14, 
1980, 10:172 (R;US) 

STEAM LINES 


and two-phase flow in inclined rod 


Development of a main steam line plug for BWR application. 
Final report, 10:532 (R;US) 





Testing 
Corrosion fatigue of steam turbine-blading allo 
environments. Final report, 10:887 (R;US) 


Rotors 
Verification of SAFER code for rotor lifetime prediction. 
Final report, 10:512 (R;US) 
Vapor Separators 
Procurement and operation considerations for moisture 
separator reheaters. Final report, 10:511 (R;US) 
STEEL-10CRNINB910 
See STEEL-DIN-1-6770 
STEEL-3HKESS 
See STEEL-DIN-1-6770 
STEEL-ASTM-A302 
Irradiation 
OWR/RTNS-II low exposure spectral effects experiment, 
10:889 (R;US) 
Physical Radiation Effects 
Structural integrity of water reactor pressure boundary 
components. Annual report for 1983. Volume 2, 10:535 


ys in operational 


(R;US) 
STEEL-ASTM-A508 
Physical Radiation Effects 
Structural integrity of water reactor pressure boundary 
components. Annual report for 1983. Volume 2, 10:535 


(R;US) 
STEEL-ASTM-AS533 
Structural integrity of water reactor pressure boundary 
components. Annual report for 1983. Volume 2, 10:535 
(R;US) 
STEEL-ASTM-A533-B 
Physical Radiation Effects 
Structural integrity of water reactor pressure boundary 
components. Annual report for 1983. Volume 2, 10:535 
(R;US) 
STEEL-DIN-1-6770 
Mechanical Properties 
Development of thick wall 2.25Cr-1MoNiNb steel forgings for 
steam generators of fast breeder reactors, 10:894 (RA;DE) 
Quality Assurance 
Development of thick wall 2.25Cr-1MoNiNb steel forgings for 
steam generators of fast breeder reactors, 10:894 (RA;DE) 


Long-term performance of materials used for high-level waste 
First quarterly report, year three April-June 
1984. Volume 1, 10:306 (R;US) 
Crack Propagation ‘ 
Comparison of environmentally-influenced near-threshold 
fatigue crack growth behavior in high and lower strength 
steels at conventional frequencies, 10:925 (BA;US) 
Comparison of environmentally-influenced near-threshold 
fatigue crack growth behavior in high and lower strength 
steels at conventional frequencies, 10:925 (BA;US) 
Papers of the fourth LBF-colloquium on January 31 and 
February 1, 1984 in Darmstadt, 10:910 (R;DE;In German) 
Fracture Properties 
Long-term performance of materials used for high-level waste 
packaging. First quarterly report, year three April-June 
1984. Volume 1, 10:306 (R;US) 
State of experience in the application of the steel grade 15 
MoNi 6 3 for containments and components of nuclear 
power-stations, 10:599 (RA;DE;In German) 


Meetings 
Papers of the fourth LBF-colloquium on January 31 and 
February 1, 1984 in Darmstadt, 10:910 (R;DE;In German) 
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Nuclear Reaction Analysis 
Nuclear-physical method for investigation of carbon mass 
transfer in materials of steam generator of nuclear power 
plant, 10:963 (R;SU;In Russian) 
Physical Radiation Effects 
Review of recent studies on neutron irradiation embrittlement 
in light water reactor pressure vessel steels, 10:902 (R;JP;In 
Japanese) 
Service Life 
Papers of the fourth LBF-colloquium on January 31 and 
February 1, 1984 in Darmstadt, 10:910 (R;DE;In German) 


Sorptive Properties 
Iodine sorption/desorption from low-alloy steel and graphite. 
Draft, 10:563 (R;US) 
Submerged Arc Welding 
Welding of Nb micro-alloyed steel by the submerged arc 
process using Brazilian consumables, 10:892 (R;BR;In 


) 
STEROID HORMONES 
Radioimmunoassay 


Ecdysteriod titers during the molt cycle of the blue crab 
resemble those of other crustacea, 10:1220 (J;US) 
STIMULATED EMISSION DEVICES 
See LASERS 
STIRLING ENGINES 
Materials Testing 
Evaluation of candidate Stirling engine heater tube alloys after 
3500 hours exposure to high pressure doped hydrogen or 
helium. Final report, 10:865 (R;US) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STRAND BREAKS 
Radioinduction 
Effect of cycloheximide on repair in a temperature conditional 
’ gadiation-sensitive mutant of Saccharomyces cerevisiae, 
10:1298 (J;US) 
(RAD 


Treating the interactions of extended particles through breaking 
and connection of strings. 


Chromodynamics 
String variables in quantum chromodynamics, 10:1422 (R;DK) 
STRONTIUM 
Resonance Fluorescence 
Time-dependence study of radiation trapping by time-delayed 
two-photon absorption, 10:1379 (J;US) 
STRONTIUM 85 
Decontamination 
Strontium-85 contaminated rats: therapeutic experiments 
(kryptofix-222, hetero-poly-anion HPA-39 bis), 10:1288 
(RA;FR;In French) 
Uptake 
Strontium-85 contaminated rats: therapeutic experiments 
(kryptofix-222, hetero-poly-anion HPA-39 bis), 10:1288 
(RA;FR;In French) 
STRONTIUM 88 TARGET 
Alpha Reactions 
Lifetime measurements in ®'Zr, 10:1478 (RA;BR) 
STRONTIUM 90 
Cherenkov Counting 
Determination of strontium 90 in urine by Cerenkov radiation 
counting, 10:1294 (RA;FR;In French) 
Functions 


Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(R;US) 
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Radionuclide Migration 
Performance of special wasteform lysimeters at a humid site, 
10:321 (R;US) 
STRUCTURAL BEAMS 
Specifications 
General for 6000 tpd SRC-I 


engineering specifications 
Demonstration Plant, 10:22 (R;US) 
TERIALS 


Graphics 
Graphic display of structural model using SAP6/7, 10:1692 


STRUCTURES (BUILDINGS) 
See BUILDINGS 
SUBMARINES 
Fluid-Structure Interactions 
DAA modal analysis for parametric investigations of fluid- 
structure interaction in underwater shock, 10:1074 (R;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBURBS 
See URBAN AREAS 
SULFATES 
Ecological Concentration 
Concentration of sulfate in broken cloud layers, 10:1145 (R;US) 
Precipitation Scavenging 
Concentration of sulfate in broken cloud layers, 10:1145 (R;US) 
SULFIDES 


See also HYDROGEN SULFIDES 
IRON SULFIDES 


Voltammetric study of the anodic oxidation of sulfide ions in 
molten fluorides, 10:723 (J;US) 
SULFUR 
Ecological Concentration 
Combusti ated carbon particles in the Arctic 
atmosphere, 10:1159 (J;GB) 
Environmental Effects 
Combustion-generated carbon particles in the Arctic 
atmosphere, 10:1159 (J;GB) 
Measuring Methods 
Combustion-generated carbon particles in the Arctic 
atmosphere, 10:1159 (J;GB) 
Nuclear Reaction 
Determination of sulphur concentration profiles using resonant 
nuclear reactions, 10:965 (RA;BR) 
Removal 
Electrochemical desulfurization of coal slurries. Final report, 1 
July 1983-30 June 1984, 10:8 (R;US) 
SULFUR COMPOUNDS 


See also CARBON OXYSULFIDE 
SULFATES 
SULFIDES 
SULFUR FLUORIDES 


Corrosive Effects 
Laboratory stress corrosion cracking studies in polythionic 
acid, 10:51 (R;US) 
SULFUR DIOXIDE 
Air Pollution Control 
Agenda of critical issues: coal price and availability. Final 
report, 10:165 (R;US) 
Atmospheric Chemistry 
Non-photochemical interactions of sulfur and nitrogen 
compounds in acid deposition. Final report, 10:1139 (R;US) 
Emission r 
Bench-scale: development of the TRW process for cleaning 
coal (Gravimelt process). Quarterly technical progress 
report, May 1984-August 1984, 10:45 (R;US) 
Quantity Ratio 
Space resolved coal-water mixture combustion and pollutant 
formation studies in a laboratory scale furnace, 10:106 
(RA;US) 
SULFUR FLUORIDES 
Decomposition 





Spark decomposition of SF¢; toxicity of by-products, 10:990 
(R;US) 


Toxicity 


SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 


Systems 
“GA data acquisition for large cryogenic systems, 10:528 
Helium Dilution Refrigerators 
Automated data acquisition for large cryogenic systems, 10:528 
(BA;US) 
Performance Testing 
i characteristics of a 1000 MVA superconducting 
power transmission system, 10:526 (R;US) 
Power Transmission 
“Gade data acquisition for large cryogenic systems, 10:528 
A;US 
SUPERCONDUCTING CAVITY RESONATORS 
Performance 
Long-term operation of niobium superconducting 
the Argonne heavy-ion linac, 10:1077 (R;US) 
SUPERCONDUCTING MAGNETS 
Construction 
Construction and of the NbsSn coils for the high-field 
test facility, 10:1662 (BA;US) 
Cooling Systems 
Cryogenic analytical tools for LHe distribution system design, 
10:1654 (R;US) 


resonators in 


High-performance TF coil design for the Toroidal Fusion 
Core Experiment (TFCX), 10:1607 (R;US) 
MFTF-a-+T end plug magnet design, 10:1599 (R;US) 
Electric Contacts 
Vapor cooled lead and stacks thermal performance and design 
analysis by finite difference techniques, 10:1656 (R;US) 
Fabrication 
Fabrication and evalution of a cryostable NbsSn 
superconductor for the Mirror Fusion Test Facility (MFTF- 
B), 10:1661 (R;US) 
Helium Dilution Refrigeration 
Thermal performance of the MFTF magnets, 10:1664 (BA;US) 
Performance Testing 
Construction and of the NbsSn coils for the high-field 
test facility, 10:1662 (BA;US) 
Single magnet test results of the first EBT-P development 
magnet, 10:1663 (BA;US;RU) 
Test results from two 5m two-in-one superconducting magnets 
for the SSC, 10:1076 (R;US) 
Thermal performance of the MFTF magnets, 10:1664 (BA;US) 
Pool Boiling 
Generalized multidemensional propagation velocity equations 
for pool-boiling superconducting windings, 10:1655 (R;US) 
Research Programs 
Materials and Molecular Research Division annual report 1983, 
10:869 (R;US) 
Mirror fusion quarterly report, July-December 1983, 10:1657 
(R;US) 
Test Facilities 
Construction and testing of the NbsSn coils for the high-field 
test facility, 10:1662 (BA;US) 
Thermodynamics 
Thermal performance of the MFTF magnets, 10:1664 (BA;US) 
SUPERCONDUCTING SUPER COLLIDER 
Beam Bending Magnets 
40 mm bore Nb-Ti model dipole magnet, 10:1093 (R;US) 
Superconducting Magnets 
Test results from two 5m two-in-one superconducting magnets 
for the SSC, 10:1076 (R;US) 





SUPERCONDUCTORS 
Construction 


SUPERCONDUCTORS 
See also STABILIZED SUPERCONDUCTORS 
Construction 
Magnetization measurements on multifilamentary NbsSn and 
NbTi conductors, 10:1020 (R;US) 


Magnetization measurements on multifilamentary NbsSn and 
NbTi conductors, 10:1020 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERHEATERS 
On-Line Control Systems 
Mathematical model of power station blocks with forced 
circulation steam generation, 10:513 (R;GB) 
SUPERSYMMETRY 
Supersymmetry in nuclei, 10:1413 (BA;US) 
Simulation 


Computerized 
Simulating supersymmetry at the SSC, 10:1409 (R;US) 
Unified Gauge Models 
ic gauge theories in quantum mechanics, 10:1414 
(R;DE) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTS 
See also FOUNDATIONS 
Stress Analysis 
Vertical load analysis of cylindrical ACS support structures 
(LMFBR), 10:575 (R;US) 
Temperature Distribution 
Temperature distribution of the bottom structure of HENDEL 
T2 test section. In-core structure test section, 10:570 (R;JP;In 


Japanese) 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE MINING 
Land Reclamation 
Reclamation of sodic minespoils with 
(USA; Great Plains), 10:73 (R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
ical second harmonic generation for surface studies, 10:972 
(R;US) 


Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1978-September 14, 
1979, 10:175 (R;US) 

Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1979-September 14, 
1980, 10:172 (R;US) 


Isotherms 
Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1976-September 14, 
1977, 10:173 (R;US) 


Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1977-September 14, 
1978, 10:171 (R;US) 


Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1976-September 14, 
1977, 10:173 (R;US) 
Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1978-September 14, 
1979, 10:175 (R;US) 
Testing 
Use of chemical additives with steam injection to increase oil 
recovery. Annual report, September 15, 1976-September 14, 
1977, 10:173 (R;US) 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-2 REACTOR 
Gravel Neck, Virginia, USA 
Steam Generators 


Steam Generator Group Project. Task 8. Selective tube 
unplugging, 10:562 (R;US) 
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SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 
SWEDEN 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
Radioactive Waste 
US joint programs with Sweden and Canada: crystalline rock, 
10:280 (RA;US) 
SWINE 
See also MINIATURE SWINE 
Animal Breeding 
Heat supply to resting places of young pigs in litterless 
wing pens according to the thermophysiological and 
physical bases of heat exchange, 10:838 (R;DE;In German) 


SWITZERLAND 
Energy Consumption 
Survey of energy consumption in Switzerland in 1983, 10:774 
(R;CH;In German and French) 
Fuel Consumption 
Survey of energy consumption in Switzerland in 1983, 10:774 
(R;CH;In German and French) 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
SYNCHROTRON RADIATION SOURCES 
See also NSLS 
Infrared Radiation 
Intense, broadband, pulsed I-R source at the National 
Synchrotron Light Source, 10:1087 (R;US) 
SYNTHESIS GAS 


Evaluation of some new zeolite-supported metal catalysts for 
synthesis gas conversion, 10:183 (J;US) 


6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 6, 10:16 (R;US) 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 12, 10:21 (R;US) 
Purification 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package, Volume 6, 10:16 (R;US) 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 12, 10:21 (R;US) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
Air Pollution Control 
Soot formation from synthetic fuel droplets, 10:163 (J;US) 
Atomization 
Soot formation from synthetic fuel droplets, 10:163 (J;US) 
Chemical Analysis 
Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high 
molecular weight coal components, 10:976 (R;US) 
Chemical Composition 
Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:67 (J;US) 
Combustion 
Small scale combustion testing of synthetic fuels, 10:360 (J;US) 
Combustion Kinetics 
Soot formation from synthetic fuel droplets, 10:163 (J;US) 
Combustion Products 
Small scale combustion testing of synthetic fuels, 10:360 (J;US) 
Soot formation from synthetic fuel droplets, 10:163 (J;US) 
Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 10:67 (J;US) 
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Environmental Transport 
Potential terrestrial fate and effects on soil biota of a coal 
liquefaction product spill, 10:208 (J;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYRIA 
Fuel Supplies 
Syria - energy situation 1982, 10:728 (R;DE;In German) 
SYSTEMS ANALYSIS 
Used in the fields of technology research and management for 
problems such as the calculation of failure probabilities and for 
reliability studies of systems and components. 
Research Programs 
Status report on research and development activities 1983 of 
Abteilung fuer Angewandte Systemanalyse, 10:1212 
(R;DE;In German) 


T-10 TOKAMAK 


Results of the inspection of the T-10 liner, 10:1631 (RA;CS) 
T-15 TOKAMAK 
Thermonuclear Reactor Walls 
Strength of the T-15 tokamak chamber, 10:1622 (RA;SU;In 
Russian) 
T-15 tokamak discharge chamber, 10:1621 (RA;SU;In Russian) 
Vacuum Systems 
Main designs of vacuum systems for experimental 
thermonuclear devices of new generation, 10:1615 
(RA;SU;In Russian) 
T3 HORMONE 
See TRIIODOTHYRONINE 
T4 HORMONE 
See THYROXINE 
T-7 TOKAMAK 
Current-Drive Heating 
Some remarks on the waveguide grill for the current-drive 
experiment in T-7 tokamak, 10:1632 (RA;CS) 
Waveguides 
Some remarks on the waveguide grill for the current-drive 
experiment in T-7 tokamak, 10:1632 (RA;CS) 
TANDEM ELECTROSTATIC ACCELERATORS 
Prior to February 1979,information was indexed to Van de Graaff 
Accelerators. 
See also JAERI TANDEM ACCELERATOR 
Mass Spectrometers 
Current '*C measurements with the University of Washington 
FN tandem accelerator, 10:978 (J;US) 
TANDEM MIRROR DEVICES 


See TMR REACTORS 
TMX DEVICES 


TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TMX DEVICES 
Research Programs 
Theoretical investigations relevant to magnetic fusion research, 
10:1559 (R;US) 
TANTALUM 181 TARGET 
Neon 20 Reactions 
Particle KX-ray coincidence measurements for 20 Ne + 181 
Ta at 15 MeV/A, 10:1485 (RA;DE) 
TARGET CHAMBERS 
Stress Analysis 
Stress analysis of a light ion beam fusion facility target 
chamber, 10:1676 (BA;NL) 
TARGETS 


See also ALUMINIUM 27 TARGET 
BORON 10 TARGET 
BORON I1 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 


pt 59 a 


VANADIUM 51 TARGET 
ZIRCONIUM 90 TARGET 


Production 
Production of rboen ad by centrifugation, 10:333 (RA;BR) 
TEARING INST. 
oe 
Kinetic description of tearing mode M=1, 10:1580 (RA;CS;In 
Russian) 
Plasma te: mae 
states of dissipative modes in cylindrical 
~ aa 10:1563 (R;FR) 
TECHNETIUM 95 
Biological Accumulation 
Uptake and distribution of technetium in several marine algae, 
10:1258 (R;US) 
Uptake 
Uptake and distribution of technetium in several marine algae, 
10:1258 (R;US) 
TECHNETIUM 99 
Radionuclide Migration 
Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(R;US) 
Tissue Distribution 
Spatio-temporal evolution of technetium 99m labelled 
pyrophosphate uptake in a garroted posterior paw of a rat, 
10:1248 (RA;FR;In French) 


Properties 
Investigations on the uptake of '*C-labelled chlorhexidine 
diglutonate through dental enamel. Autoradiographical and 
other evidence on extracted teeth, 10:1234 (R;DE;In 
German) 
TELESCOPES 


Photomultipliers 
Stochastic model for photon noise induced by 


charged 
particles in multiplier of the space telescope fine 
guidance 


phototubes 
sensors, 10:1127 (R;US) 
TEM 


See ALKYLATING AGENTS 
TENNESSEE 
Wind Power 
Using the wind for energy: a first for the valley, 10:491 (R;US) 
TENNESSEE VALLEY AUTHORITY 
Nuclear Power Plants 
Transfer of quality records from construction to operations, 
10:587 (R;US) 
TERBIUM 147 
Mass Defect 
Mass measurements of neutron-deficient rare-earth isotopes, 
10:1476 (RA;DE) 
TERBIUM 148 
Mass Defect 
Mass measurements of neutron-deficient rare-earth isotopes, 
10:1476 (RA;DE) 





TERBIUM 149 
Mass Defect 


TERBIUM 149 
Mass Defect 
Mass measurements of neutron-deficient rare-earth isotopes, 
10:1476 (RA;DE) 
TERMINAL FACILITIES 
Safety 


Analysis of Liquefied Natural Gas (LNG) release prevention 
systems, 10:211 (R;US) 
BACKGRO 


See BACKGROUND RADIATION 
ECOSYSTEMS 
Mathematical Models 
Modelling solute uptake and incorporation into vegetation and 
litter, 10:1176 (;NL) 
Radionuclide Migration 
Review and analysis of parameters for assessing transport of 
environmentally released radionuclides through agriculture, 
10:1181 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
* ‘TEST FACILITIES 


Design 
Design of slab core test facility (SCTF) in large scale reflood 
test program, 1. Core-1, 10:557 (R;JP) 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Technical progress report No. 1, July 
15-September 30, 1984, 10:90 (R;US) 


Flowmeters 
Use of laser flow visualization techniques in 
thermal-hydraulic studies, 10:574 (R;US) 
HTHALENE 


See TETRALIN 
TETRALIN 
Chemical Reactions 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 4, May 1, 1984-July 31, 1984, 10:44 (R;US) 


Hydrogenation 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 4, May 1, 1984-July 31, 1984, 10:44 (R;US) 
TEXAS 


Geology 
Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 


Hydrology 
Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 
Radioactive Waste Disposal 
Geologic repository deployment program review, 10:253 
(RA;US) 
Salt Deposits 
Radioactive waste isolation in salt: peer review of the Texas 
Bureau of Economic Geology’s report on the Petrographic, 
Stratigraphic, and Structural Evidence for Dissolution of 
— Bedded Salt, Texas Panhandle, 10:250 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
Limiters 
TEXT with a 7/3 resonance, 10:1610 (R;US) 
TFCX REACTORS 
Limiters 
Sputtering performance of the TFCX limiter, 10:1595 (R;US) 


Magnets 
High-performance TF coil design for the Toroidal Fusion 
Core Experiment (TFCX), 10:1607 (R;US) 
TFTR REACTORS 
Plasma Disruption 
Analysis of eddy current loadings in fusion engineering 
structures (SPARK and NASTRAN codes), 10:1672 
(BA;NL) 
THAILAND 
Energy Supplies 
Thailand - energy situation 1981, 10:754 (R;DE;In German) 


in reactor component 


ERA-10/1 / 1648 


THALLIUM 201 
Biological Localization 
Influence of background activity on the semi-quantitative 
analysis of thallium 201 myocardial uptake, 10:1249 
(RA;FR;In French) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL ANALYSIS 
Computer Calculations 
Boildown modelling by a 1-D combined thermal analysis of 
coolant and fuel rod, 10:590 (RA;XA) 
THERMAL CONDUCTION 
Transients 
Surface temperature and surface heat flux determination of the 
inverse heat conduction problem for a slab, 10:1048 (R;JP;In 
Japanese) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Biological Effects 
Selected temperatures and thermal experience of brown trout, 
Salmo trutta, in a steep thermal gradient in nature, 10:1210 
G;NL) ° 
Waste Disposal 
Selected temperatures and thermal experience of brown trout, 
Salmo trutta, in a steep thermal gradient in nature, 10:1210 
G;NL) 
THERMAL ENERGY STORAGE EQUIPMENT 
Economic Analysis 
Thermal energy Technical progress report, April 
1983-March 1984, 10:720 (R;US) 
Research Programs 
Thermal storage. Technical progress report, April 
1983-March 1984, 10:720 (R;US) 
Technology Transfer 
Thermal energy storage. Technical progress report, April 
1983-March 1984, 10:720 (R;US) 
THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL INSULATING GLASS 
See DOUBLE GLAZING 
THERMAL JNSULATION 
Development of solar materials and components, 10:420 (R;US) 
Cost 
Present level and development trends in indoor heating in 
private households. Vol. 2, 10:797 (R;DE;In German) 


Thermal insulation of buildings, 10:752 (R;DE;In German) 


General engineering specifications for 6000 tpd SRC-I 
Demonstration Plant, 10:22 (R;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POWER PLANTS 


AGROTHERM: Development of a buried heat exchanger as a 
cooling system, 10:820 (R;DE;In German) 
Experience gained at the CEA by thermal effluent utilization 
for agriculture and fish-breeding, 10:837 (R;FR;In French) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RECOVERY 
See also. STEAM INJECTION 
Burners 
Evaluation and demonstration of low-NOx burner systems for 
TEOR (thermally enhanced oil recovery) steam generators: 
design phase report. Report for October 1981-February 
1983, 10:178 (R;US) 
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THERMISTORS 
Performance Testing 
ipment qualification methodology research: tests of RTDs, 
10:700 (R;US) 
THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
PYROLYSIS 
Heat Sources 
General Atomic sulfur-iodine thermochemical water-splitting 
process, 10:342 (J;US) 
THERMOCOUPLES 
Errors 
Problems in high temperature thermocouple thermometry, 
10:1130 (R;US) 


Performance of Chromel versus Alumel and Nicrosil versus 
Nisil thermocouple assemblies in vacuum and argon between 
1000°C and 1200°C, 10:1131 (R;US) 

Technology Assessment 

Problems in high temperature thermocouple thermometry, 

10:1130 (R;US) 
THERMODYNAMIC PROPERTIES 


See also FREE ENTHALPY 
VAPOR PRESSURE 


Data Compilation 
SRC-I thermophysical property data base. Volume 1, 10:63 


Helv Solana ie caithinnenttal aaoanetiiienie 
reactor utilizing the Panasonic UD-802 dosimetry system, 
10:541 (R;US) 

Data Covariances 

Evaluation of spurious readings in Los Alamos personnel TL 

dosimeters, 10:1109 (R;US) 


ce <r tests of RTDs, 
10:700 (R;US) 
THERMONUCLEAR DEVICES 
Cryopumps 


Experimental Version of a cryopanel for pumping-out in ectors 
of thermonuclear devices, 10:1625 (RA;SU;In Russian) 
Electrical Insulators ; 
Vacuum tight dielectric assemblies based on glass-crystalline’: 
materials, 10:1623 (RA;SU;In Russian) 
Coils 


Application of the finite element method in the modelling of 
coil bundles, 10:1675 (BA;NL) 
Sealing Materials 
Vacuum tight dielectric assemblies based on giase-crystalline 
materials, 10:1623 (RA;SU;In Russian) 
THERMONUCLEAR REACTIONS 
(For use only with the phenomenon, not with 
THERMONUCLEAR REACTORS.) 
Gamma Detection 
Gamma-ray diagnostics of D-T fusion reactions, 10:1592 
(R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Coordinated Research Programs 
Results of research and development activities in 1983 of the 
Institut fuer Material- und Festkoerperforschung, 10:694 
(R;DE;In German) 


Gas superpermeability of solid membranes and fusion 
problems, 10:1616 (RA;SU;In Russian) 

Niobium membrane superpermeability for h atoms and 
ions in the 2-400 eV energy range, 10:1617 (RA;SU;In 
Russian) 

Steady state hydrogen transport in solids 
reactor plasmas. Pt. 1. Theory, 10:921 (J;NL) 

Physical Radiation Effects 

Swelling tolerant design for a fusion blanket structure 

(Neutrons), 10:1671 (BA;NL) 


to fusion 


Radioactivation 
Activation of several oxides, 10:1612 (R;US) 


Surface Properties 
Materials and methods for attaining to low outgassing rates 
without high temperature bakeout (a survey report), 10:1642 
(R;JP;In Japanese) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 


Strength 
Strength of the T-15 tokamak chamber, 10:1622 (RA;SU;In 
Russian) 


T-15 tokamak discharge chamber, 10:1621 (RA;SU;In Russian) 
Stress Analysis 

Algorithm for study on the stressed-strained state of 
thermonuclear device vacuum chambers under dynamic 
loads, 10:1626 (RA;SU;In Russian) 

THERMONUCLEAR REACTORS 

For use in cases where certain aspects of either hypothetical or real 

thermonuclear reactors are discussed. 


MAGNETIC MIRROR TYPE REACTORS 
TOKAMAK TYPE REACTORS 


Breeding Blankets 
Swelling tolerant design for a fusion blanket structure 
(Neutrons), 10:1671 (BA;NL) 


General Atomic sulfur-iodine thermochemical water-splitting 
process, 10:342 (J;US) 
First Wall 
Continuously renewed wall for a thermonuclear reactor, 
10:1613 (RA;SU;In Russian) 
Radiation Protection Lews 
Safety considerations in the design of the fusion engineering 
device, 10:1668 (BA;NL) 
Reactor Safety 


Safety considerations in the design of the fusion engineering 
device, 10:1668 (BA;NL) 
Research Programs 


Report on research and development activities in 1983 of the 
Institut fuer Reaktorentwicklung, 10:693 (R;DE;In German) 
Report on research and t activities in 1983 of the 
i i hnik, 10:530 (R;DE;In German) 
Results of research and development activities in 1983 of the 
Institut fuer Neutronenphysik und Reaktortechnik, 10:581 
(R;DE;In German) 
Technology Assessment 
Technological requisites of the magnetic fusion energy 
programme, 10:1608 (R;US) 
THIOETHERS 
See SULFIDES 
THORIUM 230 
Root Absorption 
Radioecological investigations of uranium mill tailings systems. 
Fifth technical progress report, October 1, 1983-September 
30, 1984, 10:318 (R;US) 
THORIUM 230 TARGET 
Neutron Reactions 
Asymmetrically deformed states of thorium isotopes during 
fission process, 10:1490 (R;FR;In French) 
THORIUM 232 TARGET 
Neutron Reactions 
Asymmetrically deformed states of thorium isotopes during 
fission process, 10:1490 (R;FR;In — 
THORIUM D 
See LEAD 208 
THORIUM FLUORIDES 
Thermodynamic 


Properties 
Data base for nuclear waste disposal for temperatures up to 
300°C , 10:315 (J;GB) 
THORIUM ISOTOPES 
See also THORIUM 230 
Marine Surveys 2 
Removal pathways of Th and Pu isotopes in coastal marine 
environments, 10:1209 (BA;US) 
Radionuclide Migration 
Removal pathways of Th and Pu isotopes in coastal marine 
environments, 10:1209 (BA;US) 





THORIUM OXIDES 
Phase Transformations 


THORIUM OXIDES 
Phase Transformations 


High-temperature 
fuels, 10:939 (J;GB) 
THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 
Contamination 


Characterization of contaminants in TMI-2 systems. Final 
report, 10:652 (R;US) 

Results of analyses performed on concrete cores removed from 
floors and D-ring walls of the TMI-2 reactor building, 
10:654 (R;US) 

Decontamination 

Disposal of radioactive decontamination solution wastes. Final 

report, 10:293 (R;US) 
Loss of Coolant 

Examination of TMI accident simulation test at LSTF in 
ROSA-IV program, 10:685 (R;JP;In Japanese) 

Reactor Safety Experiments “ 

Examination of TMI accident simulation test at LSTF in 
ROSA-IV program, 10:685 (R;JP;In Japanese) 

Subcriticality 
Develop a practical means to monitor the criticality of the 
TMI-2 core, 10:649 (R;US) 
THROMBOCYTES 
See BLOOD PLATELETS 
THYROXINE 
Chemical Analysis 

Quantitation of T-3 (triiodothyronine) and T-4 (thyroxine) in 

serum and plasma. Draft report, 10:1245 (R;US) 


Radioimmunoassay 
Quantitation of T-3 (triiodothyronine) and T-4 (thyroxine) in 
serum and plasma. Draft report, 10:1245 (R;US) 


ysical properties of nuclear oxide 


in the study of deep-lying hole states, 
it effects in the ™*Sn(D vector,P)!27Sn 


Background 
10:1479 (RA;NL) 
Study of spi 
reaction, 10:1481 (BA;NL) 
ALLOYS 


materials for fusion magnets, 10:1645 (R;DE) 

Study of radiation defect distribution in NbsSn coatings by 
nuclear gamma resonance (N and C ions, protons, electrons, 
and gamma radiation), 10:897 (RA;SU;In Russian) 

TIN SELENIDES 
Crystal Growth 
Low temperature synthesis of chalcogenides, 10:950 (RA;IL) 
TIN TELLURIDES 
Crystal Growth 
Low temperature synthesis of chalcogenides, 10:950 (RA;IL) 
TITANIUM 
Plasma Arc Spraying 
Extended arc titanium vaporizers, 10:1620 (RA;SU;In Russian) 
Sorptive Properties 

Non sputtered getters for thermonuclear devices, 10:1618 

(RA;SU;In Russian) 
TITANIUM 46 TARGET 
Oxygen 16 Reactions 

Nuclear structure effects in the reaction cross section of the 

sup(16,18) O + 4-®°Ti systems, 10:1471 (RA;BR) 
TITANIUM 48 TARGET 
Oxygen 16 Reactions 

Study of the effect of nuclear deformation on the fusion of the 

1€°18Q sub(+) “Ti system, 10:1469 (RA;BR) 
TITANIUM 50 REACTIONS 
Fusion Reactions 

Nuclear form deformation and effective fusion barriers, 10:1489 

(R;SU;In Russian) 
TITANIUM 50 TARGET 
Oxygen 16 Reactions 

Nuclear structure effects in the reaction cross section of the 

sup(16,18) O + “Tj systems, 10:1471 (RA;i6R) 
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TITANIUM ALLOYS 


See also ALLOY-A-286 
NIMONIC PEI6 
TITANIUM BASE ALLOYS 


Internal Friction 
Effect of hydrogen solubility on the internal friction of V-Ti 
alloys, 10:923 (J;US) 
Physical Radiation Effects 
Neutron irradiation effects on superconducting and stabilizing 
materials for fusion magnets, 10:1645 (R;DE) 
Sorptive Properties 
Non sputtered getters for thermonuclear devices, 10:1618 
(RA;SU;In Russian) 
TITANIUM BASE ALLOYS 
Corrosion Fatigue 
Corrosion fatigue of steam turbine-blading alloys in operational 
environments. Final report (Ti-6AI-4V), 10:887 (R;US) 
Fatigue 
Effect of variables on the fatigue behavior of Ti-6AI1-4V, 
10:888 (R;US) 
Physical Radiation Effects 
Neutron irradiation influence on electron-positron annihilation 
in Ti-Al alloys, 10:899 (RA;SU;In Russian) 
TITANIUM COMPLEXES 
Structural Chemical Analysis 
Chemistry of carbonyl sulfide. Final report, 1 July 1983-30 
June 1984, 10:982 (R;US) 
TITANIUM COMPOUNDS 
See also TITANIUM HYDRIDES 
Chemical Reactions 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 4, May 1, 1984-July 31, 1984 (Titanocene 
dichloride), 10:44 (R;US) 
TITANIUM HYDRIDES 
Electronic Structure 
Susceptibility and proton NMR measurements in TiCoH/sub 
x/, 10:932 (R;US) 
Microstructure 
Application of a geometric model to the hydrides of FeTi, 
10:935 (J;GB) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See HYDROXY COMPOUNDS 
TMR REACTORS 
Breeding Blankets 
Pebble bed blanket design for deuterium burning tandem 
mirror reactors, 10:1670 (BA;NL) 


Small, octopole-stabilized tandem mirror reactor, 10:1590 
(R;US) 
TMX DEVICES 
Cyclotron Radiation 
Perpendicular electron cyclotron emission from hot electrons 
in TMX-U, 10:1593 (R;US) 
TOGO 
Energy Policy 
Togo - energy situation 1982, 10:762 (R;DE;In German) 
Supplies 


Togo - energy situation 1982, 10:762 (R;DE;In German) 
TOKAMAK DEVICES 
See also T-10 TOKAMAK 
T-15 TOKAMAK 
T-7 TOKAMAK 
TEXT DEVICES 
TORE SUPRA 
TUMAN DEVICES 
Alfven Waves 
Experimental investigations of driven Alfven wave resonances 
in a tokamak plasma using carbon dioxide laser 
interferometry, 10:1561 (R;US) 
Current-Drive Heating 
Current driving by lower hybrid waves in the FT-2 tokamak, 
10:1567 (RA;CS;In Russian) 
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Drift Instability 
ippling and drift instabilities in the straight cylinder tokamak, 
10:1586 (R;DE) 
Electric Discharges 
Initial stage of the discharge in the TM-1-MH tokamak, 
10:1569 (RA;CS) 


Control of surface composition and hydrogen recycling by 
plasma conditioning, 10:1556 (R;US) 
Lower Hybrid Heating 
Current driving by lower hybrid waves in the FT-2 tokamak, 
10:1567 (RA;CS;In Russian) 
Magnet Coils 
General theory of electrically conducting orthotropic toroidal 
shells for Tokamak Fusion Reactors, 10:1674 (BA;NL) 
Meetings 
12th Czechoslovak seminar on plasma physics and technology. 
Liblice, March 21 to 25, 1983, 10:1628 (R;CS;In English and 
Russian) 
Plasma Diagnostics 
Experimental investigations of driven Alfven wave resonances 
in a tokamak plasma using carbon dioxide laser 
interferometry, 10:1561 (R;US) 
Sequentially-framing soft x-ray pinhole camera for tokamak 
plasma studies, 10:1565 (R;US) 
Soft X Radiation 
Sequentially-framing soft x-ray pinhole camera for tokamak 
plasma studies, 10:1565 (R;US) 
Vacuum Systems 
Specific features of corrugated vacuum chamber fabrication for 
thermonuclear devices, 10:1624 (RA;SU;In Russian) 
TOKAMAK FUSION CORE EXPERIMENT 
See TFCX REACTORS 
TOKAMAK FUSION TEST REACTOR 
See TFTR REACTORS 
TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 
INTOR TOKAMAK 


ISX TOKAMAK 

JT-60 REACTORS 
TFCX REACTORS 
TFTR REACTORS 


Design 
Integrated-blanket-coil (IBC) concept applied to the poloidal 
field and blanket systems of a tokamak reactor, 10:1609 
(R;US) 


Remote Handling Equipment 
Remote ing requirements and considerations for D-T 
fusion reactors, 10:1606 (R;US) 
Wall Loading 
Impact of key design parameters on neutron wall load in an 
ignited tokamak, 10:1602 (R;US) 
TOLAN 
Chemical Reactions 
Bis-(pentamethylcyclopentadienyl) ytterbium as an electron 
transfer reagent toward organic and organo-transition metal 
compounds, 10:989 (R;US) 
TOLUENE 


Preparation 
Rate of formation of toluene from ethylbenzene, 10:359 (J;US) 
TORE SUPRA 
Shielding 
Shielding study of a fusion machine. Elaboration of a global 
ielding calculation scheme for the Tokamak tore Supra 
(TRIPOLI, ANISN, and MERCURE 4 Codes), 10:1597 
(R;FR;In French) 
TOTAL ENERGY SYSTEMS 
Combined Collectors 
Analysis of concentrating PV-T systems for the 
commercial/industrial sector. Volume I. Executive summary, 
10:397 (R;US) 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 
Dissolution 
Evaluating a mass transfer model for the dissolution of 
organics from oil films into water, 10:207 (J;GB) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 


TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 


Data Processing 

Users manual for SPLPACK-i: a program package for plotting 
and editing of experimental and analytical data of various 
transient systems, 10:1695 (R;JP;In Japanese) 

TRANSITION ELEMENT ALLOYS 

Band Theory 
Physical modelling of transition metal alloying: the roles that 
different levels of theory play, 10:872 (R;US) 
Properties 


Physical modelling of transition metal alloying: the roles that 
different levels of theory play, 10:872 (R;US) 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORTATION SECTOR 
California energy flow in 1983 (1976 through 1983), 10:758 
(R;US) 
Energy Analysis 
Analysis of issues in energy planning and energy modeling, 
10:819 (R;US) 
Fuel Consumption 

Derivation of procedure, 10:816 (RA;US) 

Local economic impacts of transportation fuel consumption. 
Part I. Derivation of procedure. Part II. Planning manual, 
10:815 (R;US) 

Planning manual, 10:817 (RA;US) 


Analysis 
Western energy: production and transportation through 1990, 
10:818 (R;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 


Separation Processes 
Development of partitioning method: partitioning test with 
nuclear fuel reprocessing waste prepared at PNC, 1, 10:298 


Reactor transient control in support of PFR/TREAT TUCOP 
experiments, 10:617 (R;US) 
Transients 
Reactor transient control in support of PFR/TREAT TUCOP 
experiments, 10:617 (R;US) 
TRETAMINE 
See ALKYLATING AGENTS 
TRIAZINES 
Isomers 
Tautomerism in dihydro-1,3,5-triazine systems, 10:1001 (RA;IL) 
NMR Spectra 
Tautomerism in dihydro-1,3,5-triazine systems, 10:1001 (RA;IL) 


See ALKYLATING AGENTS 





TRUODOTHYRONINE 
Quantitative Chemical Analysis 


TRIIODOTHYRONINE 
Quantitative Chemical Analysis 
Quantitation of T-3 (triiodothyronine) and T-4 (thyroxine) in 
serum and plasma. Draft report, 10:1245 (R;US) 


Radioimmunoassay 
Quantitation of T-3 (triiodothyronine) and T-4 (thyroxine) in 
serum and plasma. Draft report, 10:1245 (R;US) 
TRITIUM 
Diffusion ‘ 
Steady state hydrogen transport in solids exposed to fusion 
reactor plasmas. Pt. 1. Theory, 10:921 (J;NL) 
Monitors 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 
On-Line Measurement Systems 
Off-gas monitoring technology applicable to nuclear fuel 
reprocessing plants, 10:314 (R;US) 


Degradation of elastomers by tritium beta radiation, 10:942 
(R;US) 
Radiation Monitoring 
Environmental impact of accelerator and naturally produced 
radionuclides as observed at the Brookhaven National 
Laboratory, 10:1184 (BA;US) 
Radionuclide Migration 
Radionuclide migration studies at the Savannah River Plant 
humid shallow land burial site for low-level waste, 10:320 
(RUS) 
TROMBE WALLS 
Modular Structures 
Passive solar building panel. Final report, 10:414 (R;US) 
Performance 


Passive solar building panel. Final report, 10:414 (R;US) 
TROPOSPHERE 
Vortices 
Spiral structure of a tropical cyclone and computation of 
maximum wind speed in it, 10:1346 (R;XA) 
TROUT 
Temperature Effects 
Selected temperatures and thermal experience of brown trout, 
Salmo trutta, in a steep thermal gradient in nature, 10:1210 
G;NL) 
TRU WASTES 


Coal Liquids 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1984, 10:5 (R;US) 
Balance 


Wilsonville Advanced Coal Liquefaction Research and 
Development Facility, Wilsonville, Alabama. Technical 
progress report, Run 245 with Illinois 6 coal, 10:30 (R;US) 

Pilot Plants 

Wilsonville Advanced Coal Liquefaction Research and 
Development Facility, Wilsonville, Alabama. Technical 
progress report, Run 245 with Illinois 6 coal, 10:30 (R;US) 


For objects of tubular shape; not for DRIFT TUBES, 

ELECTRON TUBES or IMAGE STORAGE TUBES. 
Forced Convection 

Heat transfer for laminar and turbulent flow in rigid smooth 
tubes with superimposed flow pulsations, 10:1052 (R;DE;In 
German) 

Heat Transfer : 

Heat transfer for laminar and turbulent flow in rigid smooth 
tubes with superimposed flow pulsations, 10:1052 (R;DE;In 
German) 

Pulsations 

Heat transfer for laminar and turbulent flow in rigid smooth 

tubes with superimposed flow pulsations, 10:1052 (R;DE;In 
) 
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TUFF 


Effect of host-rock dissolution and precipitation on 
permeability in a nuclear waste repository in tuff, 10:1332 
(R;US) 

Radioactive Waste Disposal 

Geologic repository deployment program review, 10:253 

(RA;US) 
Radionuclide Migration 

Distribution of radionuclides and water in Bandelier Tuff 
beneath a former Los Alamos liquid waste disposal site after 
33 years, 10:322 (R;US) 

Temperature Distribution 

Effect of host-rock dissolution and precipitation on 
permeability in a nuclear waste repository in tuff, 10:1332 
(R;US) 

TUMAN DEVICES 
Vacuum Systems 

Influence of condition of vacuum chamber wall upon discharge 

parameters in the Tuman-2a tokamak, 10:1630 (RA;CS;In 


TUMORS 


GE-NMPO unclassified contribution to 20th high temperature 
fuels committee meeting, 10:635 (R;US) 
Radiation Transport 
Estimation of the primary displaced atoms yield in the 
bremsstrahlung beams with the maximum energy of 20-30 
MeV, 10:1517 (RA;SU;In Russian) 
TUNGSTEN ALLOYS 
See also ALLOY-N-155 
HASTELLOY X 
TUNGSTEN BASE ALLOYS 
Corrosion 
Influence of Mn content on corrosion behavior of Ni-Cr-W 
alloys in simulated VHTR helium environment, 10:906 
(R;JP;In Japanese) 
TUNGSTEN BASE ALLOYS 


Identification of toughening mechanisms in W-Ni-Fe alloys by 
means of SEM fractography and metallography, 10:895 
- (RA;IL) 


etallography 
Identification of toughening mechanisms in W-Ni-Fe alloys by 
means of SEM fractography and metallography, 10:895 
(RA;IL) 
TUNGSTEN COMPOUNDS 
Electronic Structure 
Electronic structure of heavy transition metal carbonyls. 
Technical progress report I, 10:981 (R;US) 
TURBINE BLADES 
Materials Testing 
Corrosion fatigue of steam turbine-blading alloys in operational 
environments. Final report, 10:887 (R;US) 
Mechanical Vibrations 
Rotational sound development in axial turbomachinery and the 
propagation in the connected tubing, 10:864 (R;DE;In 
German) 


Behavior of coal ash and alkali matter in a coal-fired gas 
turbine system, 10:517 (J;US) 
TURBOGENERATORS 
Rotors 
Verification of SAFER code for rotor lifetime prediction. 
Final report, 10:512 (R;US) 
TURBOMACHINERY 


Rotational sound development in axial turbomachinery and the 
propagation in the connected tubing, 10:864 (R;DE;In 
German) 

Sound Waves 

Rotational sound development in axial turbomachinery and the 
propagation in the connected tubing, 10:864 (R;DE;In 
German) 
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TURBULENT FLOW 
Two-component LDA measurement in a two-phase turbulent 
jet, 10:1055 (J;US) 
Convection 
Defect dynamics and wave number selection in convective 
structures, 10:1047 (R;FR;In French) 
Mode Selection 
Defect dynamics and wave number selection in convective 
structures, 10:1047 (R;FR;In French) 
TURBULENT HEATING 
Ton Acoustic Waves 
Ion acoustic plasma turbulence and anomalous transport, 
10:1576 (RA;CS;In Russian) 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-PHASE FLOW 
Two-component LDA measurement in a two-phase turbulent 
jet, 10:1055 (J;US) 
Anemometers 
LDA signal discrimination in two-phase flows, 10:1057 (J;DE) 
Flow Models 
Kinetic versus mechanical modeling of two-phase flow: on the 
influence of mechanical terms on the void fraction and 
velocities in quasi-developed flows, 10:1045 (R;FR;In 
French) 
Hydraulics 
System description for ROSA-IV two-phase flow test facility 
(TPTF), 10:555 (R;JP) 
Void Fraction 
Kinetic versus mechanical 


velocities in quasi-developed flows, 10:1045 (R;FR;In 
French) 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC WAVES 
Wave Propagation 
Ultrasonic wave propagation in anisotropic solids, 10:885 


See ULTRASONIC WAVES 
UNDERGROUND DISPOSAL 
Comparative Evaluations 
Limited risk assessment and some cost/benefit considerations 
for greater confinement di compared to shallow land 
burial, 10:326 (R:US) 
Cost Benefit Analysis 
Limited risk assessment and some cost/benefit considerations 
for greater confinement disposal compared to shallow land 
burial, 10:326 (R:US) 


URANIUM 
Radioecological Concentration 


Risk Assessment 
Limited risk assessment and some cost/benefit considerations 
for greater confinement disposal compared to shallow land 
burial, 10:326 (R;US) 
UNDERGROUND EXPLOSIONS 
Photography 
Fast imaging applications in the Nuclear Test Program, 
10:1117 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
Operations Research 
Systematic improvement work: Development of means for 
systematic improvement work for underground coal mining, 
10:72 (R;DE;In German) 
UNDERGROUND POWER TRANSMISSION 
Excavation 
Development of a water-jet concrete-cutting Volume 
oan equipment and testing. Final report, 10:1025 
3U 
UNDERWATER VEHICLES 


Fundamentals for calculation of various solar roof-air 
collectors, 10:433 (RA;DE;In German and English) 
Performance 
Fundamentals for calculation of various solar roof-air 
collectors, 10:433 (RA;DE;In German and English) 


Fundamentals for calculation of various solar roof-air 
collectors, 10:433 (RA;DE;In German and English) 
UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
Hamiltonians 


Supersymmetric gauge theories in quantum mechanics, 10:1414 
(R;DE) 


Lattice Field Theory 
On-shell improved lattice gauge theories, 10:1416 (R;DE) 
UNITED KINGDOM 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Origin 
Singular zone in the universe: proposal of observation, 10:1337 
(R;FR) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATI 
See LAWRENCE BERKELEY LABORATORY 
UNSEALED SOURCES 
Regulatory Guides 
Authorization for individuals for the preparation and use of 
unsealed radioactive sources, 10:1521 (R;BR;In Portuguese) 
URANIUM 


Study of the adsorption of methyl iodide and molecular iodine 
on clean uranium and uranium dioxide surfaces by means of 
X-ray photoelectron (XPS) and Auger electron spectroscopy 
(AES), 10:1012 (R;DE) 

Chemical Reactions 

Uranium oxidation: characterization of oxides formed by 
reaction with water by infrared and sorption analyses, 10:922 
G;NL) 

Chemical Analysis 

Uranium in apatites, 10:968 (RA;IL) 

Radioecological Concentration 

Uranium series disequilibrium measurements et Mol and 
Whiteshell. Progress report for the period July to December 
1983, 10:1202 (R;GB) 





Separation Nozzle Method 
Minimization of separative power losses of a separation nozzle 
plant with double deflection systems for enrichment of 
Uranium-235 by appropriate operation, 10:229 (R;DE;In 
German) 


URANIUM 238 
Root 
ical investigations of uranium mill tailings systems. 
Fifth technical progress report, October 1, 1983-September 
30, 1984, 10:318 (R;US) 
URANIUM 238 TARGET 


Reactions 
The annihilation of low-energy antiprotons in nuclei, 10:1394 
(BA;US) 
URANIUM BASE ALLOYS 
Fabrication 
Using a data-base management system to characterize a 
manufacturing process, 10:919 (R;US) 
URANIUM DIOXIDE 
Absorptivity 


Study of the adsorption of methyl iodide and molecular iodine 
on clean uranium and uranium dioxide surfaces by means of 
X-ray photoelectron (XPS) and Auger electron spectroscopy 

(AES), 10:1012 (R;DE) 
Creep 


Mechanisms of elevated temperature rupture in single phase 
ceramics. Progress report, February 1, 1984-January 31, 
1985, 10:928 (R;US) 


Interactions 
Out-of-pile UO,/Zircaloy-4 experiments under severe fuel 


High-temperature 
fuels, 10:939 (J;GB) 


Swelling 
Mechanisms of elevated temperature rupture in single phase 
ceramics. Progress report, February 1, 1984-January 31, 
1985, 10:928 (R;US) 
Conductivity 


High-temperature ysical properties of nuclear oxide 
fuels, 10:939 (J;GB) 
URANIUM FLUORIDES 
See also URANIUM TETRAFLUORIDE 


Thermodynamic Properties 
Data base for nuclear waste disposal for temperatures up to 
300°C , 10:315 (J;GB) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
Chemical Reaction Yield 
Uranium oxidation: characterization of oxides formed by 
> (aan ie meas imate eaten 10:922 
URANIUM TETRAFLUORIDE 
Fluorination 
Reaction between uranium tetrafluoride and fluorine under 
pressure, 10:994 (TG;FR;In French) 
URANYL COMPOUNDS 


Properties 
Data base for nuclear waste disposal for temperatures up to 
300°C , 10:315 (J;GB) 
AREAS 


Energy Demand 


residential areas of Hamburg, 10:807 (R;DE;In German) 
URETERS 
Biological Radiation Effects 
Sensitivity of the ureter to radiation before and after 
ureterojejuno-implantation. Comparative animal experiments, 
10:1260 (R;DE;In German) 


US DOE 
See also ANL 


BONNEVILLE POWER ADMINISTRATION 
ENERGY INFORMATION ADMINISTRATION 
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HANFORD RESERVATION 

HAPO 

LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 

ORNL 

PORTSMOUTH GASEOUS DIFFUSION PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 

US DOE INSPECTOR GENERAL 

WIPP 


Doing business with the Department of Energy, 10:760 (R;US) 
Cost 
Lease-versus-purchase of office equipment at Headquarters, 
Washington, DC, 10:1686 (R;US) 


Instruction and information on used energy-related laboratory 
equipment grants for educational institutions of higher 
learning, 10:1678 (R;US) 

Financial Assistance 

Guide for the preparation of applications for the University 
Research Instrumentation Program 1985, 10:1685 (R;US) 

Radioactive Waste Facilities 
Statutory environmental assessments under the Nuclear Waste 

Policy Act of 1982: process, content and status, 10:284 
(RA;US) 

Research Programs 
Coal-fueled gas turbine program, 10:516 (J;US) 

Large-area silicon sheet technology status in United States’ 
Department of Energy Photovoltaics Programs, 10:391 
(;GB) 

US DOE INSPECTOR GENERAL 

Lease-versus-purchase of office equipment at Headquarters, 

Washington, DC, 10:1686 (R;US) 
US EPA 

Environmental Policy 

Environmental Protection Agency's policy and strategy on 
high-level waste, 10:255 (RA;US) 
US FDA 
Radiation Protection Laws 
Administration of the Radiation Control for Health Safety Act 
of 1968, public law 90-602, April 1, 1984 (1983 annual 
report), 10:1269 (R;US) 
US NRC 

United States Nuclear Regulatory Commission-prior to 1975 was 

part of US AEC. 


Regulations 
NRC Regulatory Agenda. Quarterly report, July-September 
1984. Volume 3, No. 3, 10:585 (R;US) 
Safety Standards 
Nuclear Regulatory Commission's policy and strategy on high- 
level waste, 10:256 (RA;US) 
US ORGANIZATIONS 


See also TENNESSEE VALLEY AUTHORITY 
US DOE 
US EPA 
US NRC 


Catalog of technical reports and information materials. Volume 
3, 10:210 (R;US) 
Financial Assistance 
Federal support to universities, colleges, and selected nonprofit 
institutions, Fiscal Year 1979. Final report, 10:1688 (R;US) 
USA 
See also APPALACHIA 
Away-From-Reactor Storage 
US Department of Energy perspective on storage efforts, 
10:237 (RA;US) 
Coal Reserves 
Opportunities in underground coal gasification, 10:55 (J;US) 
Dry Storage 


US Department of Energy perspective on storage efforts, 
10:237 (RA;US) 


Management 
Status of the Federal Energy Management Program, 10:751 
(RUS) 


US exports subject to national security controls, 10:733 (R;US) 
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Monitored Retrievable Storage 
US Department of Energy perspective on storage efforts, 
10:237 (RA;US) 
Nuclear Power Plants 
Task action plans for unresolved safety issues related to 
nuclear power plants, 10:698 (R;US) 
Radioactive Waste Disposal 
Survey of foreign terminal radioactive waste storage programs, 
10:277 (RA;US) 
Radioactive Waste Management 
US joint programs with Sweden and Canada: crystalline rock, 
10:280 (RA;US) 
Spent Fuel Storage 
Status of US storage efforts, 10:238 (RA;US) 
UTAH 


Geology 
Status of geohydrologic screening of the Basin and 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 
Geothermal 


Exploration 
Low-temperature geothermal assessment of the Jordan Valley 
Salt Lake County, Utah, 10:445 (R;US) 
Geothermal Resources 
Low-temperature geothermal assessment of the Jordan Valley 
Salt Lake County, Utah, 10:445 (R;US) 


Status of geohydrologic screening of the Basin and Range 
Province for isolation of high-level radioactive waste, 10:275 
(RA;US) 

Radioactive Waste Disposal 

Geologic repository deployment program review, 10:253 

(RA;US) 


See ELECTRIC UTILITIES 


Parameters of high-vacuum pumps for heavy h 
isotopes pumping out, 10:1614 (RA;SU;In Russian) 


Parameters of high-vacuum pumps for heavy hydrogen 
isotopes pumping out, 10:1614 (RA;SU;In Russian) 


Non sputtered getters for thermonuclear devices, 10:1618 
(RA;SU;In Russian) 
Performance Testing 
Non sputtered getters for thermonuclear devices, 10:1618 
(RA;SU;In Russian) 
VACUUM SYSTEMS 


Materials and methods for attaining to low outgassing rates 
without high temperature bakeout (a survey report), 10:1642 
- (R;JP;In Japanese) 


‘abrication 
Specific features of corrugated vacuum chamber fabrication for 
thermonuclear devices, 10:1624 (RA;SU;In Russian) 
Stress Analysis 
Algorithm for study on the stressed-strained state of 
thermonuclear device vacuum chambers under dynamic 
loads, 10:1626 (RA;SU;In Russian) 
Surface Cleaning 
Influence of condition of vacuum chamber wall upon discharge 
parameters in the Tuman-2a tokamak, 10:1630 (RA;CS;In 
Russian) 
VALVES 


Diagrams 

Assessment of slurry pressure letdown valve and slurry block 
valve technology for direct coal liquefaction demonstration 
and pioneer commercial plants, 10:53 (R;US) 


VENTILATION DUCTS 
Petroleum Refineries 


Failure Mode Analysis 
Key valves prioritization study. Final report, 10:596 (R;US) 
Leak Testing 
Development of a main steam line plug for BWR application. 
Final report, 10:532 (R;US) 
Technology Assessment 
Assessment of slurry pressure letdown valve and slurry block 
valve technology for direct coal liquefaction demonstration 
commercial plants, 10:53 (R;US) 


macroscopic autoradiography of the distribution of 
vanadium 48 in the rat and mouse, 10:1259 (R;FR;In French) 
Uptake 
Study using macroscopic autoradiography of the distribution of 
vanadium 48 in the rat and mouse, 10:1259 (R;FR;In French) 
VANADIUM 51 TARGET 
Electron Reactions 
Progress in the study of proton hole states with high-resolution 
(e,e’p) experiments, 10:1439 (RA;NL) 
Reactions 


51V(p, a)“Ti reaction, 10:1472 (RA;BR) 
VANADIUM ALLOYS 
Corrosion Fatigue 
Corrosion fatigue of steam turbine-blading alloys in 
environments. Final report (Ti-6AI-4V), 10:887 (R;US) 


Fatigue 
Effect of variables on the fatigue behavior of Ti-6AI-4V, 
10:888 (R;US) 
Friction 


Effect of hydrogen solubility on the internal friction of V-Ti 
alloys, 10:923 (J;US) 
VANADIUM MINERALS 
See MINERALS 
VAPOR CONDENSATION 
Research Programs 
Experimental and theoretical study of condensation in 
multicomponent vapors. Quarterly report No. 2, 15 May-14 
August 1984, 10:991 (R;US) 
VAPOR PRESSURE 
Correlations 
High P/T Phase and volumetric behavior of coal liquid 
constituents, 10:36 (R;US) 
VAPOR SEPARATORS 
Procurement and operation considerations for moisture 
separator reheaters. Final report, 10:511 (R;US) 
VAPORIZATION HEAT 
Correlations 
High P/T phase and volumetric behavior of coal liquid 
constituents. [Quarterly technical progress report], April 1- 
July 1, 1984, 10:35 (R;US) 
F 
High P/T Phase and volumetric behavior of coal liquid 
constituents, 10:36 (R;US) 
High P/T phase and volumetric behavior of coal liquid 
constituents. [| ly technical progress report], April 1- 
July 1, 1984, 10:35 (R;US) 
VAX COMPUTERS 


Vectorization of nuclear codes for atmospheric transport and 
calculation of radioactive materials 
Adpic and Gampul codes), 10:1164 (R;JP;In Japanese) 
Research Programs 
Design of a computer complex including vector processors, 
10:1694 (R;JP;In Japanese) 
VEGETATION 
See PLANTS 
VENEZUELA 
Petroleum Refineries 
Joint Venezuelan-German feasibility study: Integrated 
production and upgrading including energy supply for 
Orinoco heavy oil. Pt. A, 10:181 (R;DE) 
VENTILATION DUCTS 
See DUCTS 





VENUS REACTOR 
Reactor Control Systems 


VENUS REACTOR 
Calculation of the neutron source distribution in the VENUS 
PWR Mockup Experiment, 10:538 (R;US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VHTR REACTOR 
Reactor Control Systems 
Discussion on control algorithm of constant outlet gas 
temperature of flow regulation region from a view point of 
VHTR operation, 10-620 (R:JP-In Japanese) 
Reactor Cooling Systems 
Discussion on control algorithm of constant outlet gas 
temperature of flow regulation region from a view point of 
VHTR operation, 10:620 (R;3PsIn Japanese) 
Reactor Core Restraints 
Relaxation test of the core restraint band model, 10:568 
(R;JP;In Japanese) 
VIRUSES 
Biological Evolution 
Electron microscopic comparison of the sequences of single- 
stranded genomes of mammalian parvoviruses by 
heteroduplex mapping, 10:1252 (J;GB) 
VISCOUS FLOW 
Flow Models 
Flow and plasticity via nonequilibrium molecular dynamics, 
10:1384 (R;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITRINITE 
See MACERALS 
VOLCANOES 


Correlation of the solid earth tide with volcanic earthquakes at 
Pavlof Volcano, Alaska, 10:1330 (J;GB) 


W BOSON 
See INTERMEDIATE BOSONS 
WALL LOADING 
Impact of key design parameters on neutron wall load in an 
ignited tokamak, 10:1602 (R;US) 
WALLS 
See also TROMBE WALLS 
Heat Transfer 
Initial results from testing passive solar components in the NBS 
calorimeter, 10:419 (R;US) 


Geologic repository deployment program review, 10:253 
(RA;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE FORMS 


Performance of special wasteform lysimeters at a humid site, 
10:321 (R;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
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WASTE PROCESSING PLANTS 
Design 
Combustion of industrial waste gases, residual and waste 
liquids and fluids, 10:1066 (R;DE;In German) 
WASTE TRANSPORTATION 
Industry views on transportation of high level radioactive 
materials, 10:243 (RA;US) 


Nuclear Waste Policy Act transportation planning, 10:242 
(RA;US) 
WASTE WATER 
Biological Effects 
In vivo cytogenetic effects of oil shale retort process waters, 
10:226 (J:NL) 
Chemical Analysis 
Emission of organic air pollutants from shale oil waste waters, 
10:227 (J;US) 
Radiation Monitoring 
Interlaboratory comparisons for official control of in-station 
monitoring of waste waters from nuclear power plants, 
10:1208 (RA;DE;In German) 
Water Treatment 
6000 tpd SRC-I Demonstration Plant gas systems. Design 
baseline package. Volume 9, 10:19 (R;US) 
WASTEFORMS 
See WASTE FORMS 
WATER 


See also GROUND WATER 
WASTE WATER 


Binding Energy 
Mechanical and thermal friability of coals and modes of water 
bonding, 10:62 (R;US) 
Chemical Analysis 
Borehole collector for in-situ chemical analysis of ground 
water, 10:1183 (J;US) 
Chemical Reactions 
Chemistry and morphology of coal liquefaction. Quarterly 
report, April 1, 1984-June 30, 1984, 10:354 (R;US) 
Uranium oxidation: characterization of oxides formed by 
reaction with water by infrared and sorption analyses, 10:922 
G;NL) 
Ground Water 
Borehole collector for in-situ chemical analysis of ground 
water, 10:1183 (J;US) 
Oxidation 
EPR spectroscopic evidence for a tetranuclear manganese 
cluster as the site for photosynthetic oxygen evolution, 
_ 10:393 G;NL) 
WATER CHEMISTRY 
Improved silica geothermometer for low temperature 
geothermal resource assessment. Monthly progress report, 
March-April 1983, 10:484 (R;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
JMTR REACTOR 
OWR REACTOR 
PWR TYPE REACTORS 
VENUS REACTOR 
Fuel Cans 
Risoe Fission Gas Project, 10:608 (RA;XA) 
Fuel Pellets 
Local fission gas release from high burnup water reactor fuel 
under transient conditions, 10:551 (RA;XA) 
Fuel Pins 
D-COM blind problem on fission gas release. Experimental 
description and results, 10:554 (RA;XA) 
Gaseous swelling in high burnup fuel during overpower 
transients, 10:533 (RA;XA) 
Fuel Rods 
Computer codes for fuel rod behaviour under steady-state and 
accident conditions (RELA, PIN, AND FRAS codes), 
10:667 (RA;XA) 
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Final report on the first test assembly (77LF-33J) for fuel 
center temperature measurement experiment, 10:672 (R;JP;In 
Japanese) 

Fracture-bearing capability of Zircaloy cladding on thermal- 
shock during the reflood stage of a loss-of-coolant accident 
in LWRs, 10:682 (R;JP;In Japanese) 

Modelling of fission gas release in rods from the International 
DEMO-RAMP-II Project at Studsvik, 10:552 (RA;XA) 


Numerical analysis of two-phase flow in networks. Final 

report, 10:597 (R;US) 
Loss of Coolant 

Computer codes for fuel rod behaviour under steady-state and 
accident conditions (RELA, PIN, AND FRAS codes), 
10:667 (RA;XA) 

STEALTH - a Lagrange explicit finite-difference code for 
solid, structural, and thermohydraulic analysis. Volume 8A: 
STEALTH/WHAMSE - a 2-D fluid-structure interaction 
code. Computer code manual, 10:651 (R;US) 

Pressure Vessels 

Structural integrity of light water reactor pressure boundary 
components: four-year plan 1984-1988. Volume 1, 10:600 
(R;US) 


Significance of eccentric mountings and elastomer resistance in 
main coolant pump face seals, 10:598 (R;US) 
Reactor Accidents 
Aerosol behavior in a steam-air environment, 10:648 (R;US) 
Two-Phase Flow 
Numerical analysis of two-phase flow in networks. Final 
report, 10:597 (R;US) 
System description for ROSA-IV two-phase flow test facility 
(TPTF), 10:555 (R;JP) 
WATER GAS PROCESSES 


Studies related to the homogeneous catalysis of the water gas 
shift reaction. Technical progress report, December 1, 1983- 
November 30, 1984, 10:349 (R;US) 

WATER HEATERS 
See also SOLAR WATER HEATERS 
Air Source Heat Pumps 

Briefing package: Data and facts on heat pump heating 

systems. Pt. 2, 10:809 (R;DE;In German) 
Manufacturers 
Briefing package: Data and facts on heat pump heating 
systems. Pt. 2, 10:809 (R;DE;In German) ~ 
WATER HEATING 
See also SOLAR WATER HEATING 
Conservation 


Concept of a computer-aided optimization process on energy 
conservation in space heating and hot water supply, 10:785 
(RA;DE;In German) 

Waste Heat Utilization 

Assessment of the profitability of a milk-heat-recovery system, 

10:826 (RA;DE;In German and English) 
WATER MODERATED REACTORS 


See also ACPR REACTOR 
BWR TYPE REACTCRS 
JMTR REACTOR 
OWR REACTOR 
PWR TYPE REACTORS 
VENUS REACTOR 


Fuel Assemblies 
Simulator test on the rod-to-rod interactions of ballooning 
Zircaloy claddings of fuel assembly. Effects of external 
heaters on the deformation behavior, 10:683 (R;JP;In 
Japanese) 
Fuel Rods 
Studsvik-data editing code STRIP, 10:691 (R;JP;In Japanese) 
WATER MODERATOR 
See WATER 
WATER POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 


Spectroscopy 
Detection and warning device for oil on water, 10:1195 
(R;DE;In German) 


WATER PUMPS 
Photovoltaic Power Supplies 
iments in micro-irrigation by solar pumping, 1979-1981, 
10:395 (R;LU;In French) 
WATER RESERVOIRS 


Operation of TVA reservoirs. Annual report, 1981, 10:375 


(R;US) 
WATER SOURCE HEAT PUMPS 
Manufacturers 
Briefing package: Data and facts on heat pump heating 
systems. Pt. 3, 10:810 (R;DE;In German) 
Performance 
Briefing package: Data and facts on heat pump heating 
systems. Pt. 3, 10:810 (R;DE;In German) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 


Erosion and sedimentation chronology of three watersheds in 
Maryland, 10:1325 (R;US) © 
WAVE PROPAGATION 
Numerical Solution 
methods with improved accuracy for solving 
nonlinear evolution equations, 10:1582 (RA;CS) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAR 
Tracer Techniques 
Development of a method for wear measurement of thermplast 
journal-bearings, 10:334 (R;AT;In German) 


See WIND TURBINES 
WEEVILS 
See BEETLES 
WEINBERG-SALAM GAUGE MODEL 
Renormalization 
Renormalization of the electroweak standard model, 10:1401 
(R;DE) 
ING 


Ultrasonic Testing 
Ultrasonic detection of molten/solid interfaces of weld pools, 
10:1061 (J;US) 
GERMANY 


See FEDERAL REPUBLIC OF GERMANY 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WIGGLER MAGNETS 
Simulation 
Maximizing the spectral brilliance of an undulator, 10:1082 
(R;US) 


Wind: measuring for energy, 10:490 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER 
Availability 
Wind energy assessment studies in the Juniper Point-Goodnoe 
Hills area. Progress report, October 1982-September 1983, 
10:488 (R;US) 
Financial Incentives 
California energy flow in 1983 (1976 through 1983), 10:758 
(R;US) 
WIND TURBINES 
Demonstration Programs 
Using the wind for energy: a first for the valley, 10:491 (R;US) 


Design 
Development of a wind-energy-converter with single-blade, 
10:487 (R;DE;In German) 





Installation 
Wind generator for Solar Office Complex, Luna Vocational 
Technical Institute, Las Vegas, New Mexico. Final report, 
10:489 (R;US) 
Performance 
Wind generator for Solar Office Complex, Luna Vocational 
Technical Institute, Las Vegas, New Mexico. Final report, 
10:489 (R;US) 
Performance Testing 
Development of a wind-energy-converter with single-blade, 
10:487 (R;DE;In German) 
WINDOWS 
Advanced and thermal technologies for aperture 
control, 10:802 (R;US) 


thermal test (MoWiTT) facility, 10:801 (R;US) 
Light Transmission 
Variable transmittance electrochromic windows, 10:804 (R;US) 
Optical Properties 
Optics and materials research for controlled radiant energy 
transfer in buildings, 10:805 (R;US) 
Transparent aerogels for low-conductance windows, 10:803 
(R;US) 
Test Facilities 
Measurement of fenestration net energy performance: 
considerations leading to development of the mobile window 
thermal test (MoWiTT) facility, 10:801 (R;US) 
Thermal Conductivity 
Transparent aerogels for low-conductance windows, 10:803 
(R;US) 
WIPP 
Research Programs 
Waste Isolation Pilot Plant project progress report for month 
ending June 30, 1984, 10:290 (R;US) 
WIRES 
Electric Currents 
Multiple parallel wires above a finitely conducting plane earth 
in the presence of a plane wave (EMP), 10:492 (R;US) 
WNP-1 REACTOR 
Construction 
BPA review of Washington Public Power Supply System, 
Projects 1 and 3 (WNP | and 3): construction schedule and 
financing assumptions. Draft study report, Part 2, 10:540 
(R;US) 
BPA review of Washington Public Power Supply System, 
Projects 1 and 3 (WNP 1 and 3): construction schedule and 
ing assumptions. Draft study report, Part 1, 10:539 


BPA review of Washington Public Power Supply System, 
Projects 1 and 3 (WNP | and 3): construction schedule and 
financing assumptions. Draft study report, Part 2, 10:540 
(R;US) 

BPA review of Washington Public Power Supply System, 
Projects 1 and 3 (WNP 1 and 3): construction schedule 
financing assumptions. Draft study report, Part 1, 10:539 
(R;US) 

WOLFRAM 
See TUNGSTEN 


Fermentation 
Ethanol production by enzymatic hydrolysis: parametric 
analysis of a base-case process, 10:369 (R;US) 


Modified extruder for feeding fine-ground cellulosic slurries to 
pressure systems. Final report, 1978-1980, 10:350 (R;US) 
WOOD WASTES 
Anaerobic Digestion 
Sawdust digestor/alcohol production plant. Final report, 
10:367 (R;US) 


Hydrolysis 
Sawdust digestor/alcohol production plant. Final report, 
10:367 (R;US) 
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Fermentation 
Sawdust digestor/alcohol production plant. Final report, 
10:367 (R;US) 
Resource Potential 
Strains for production of solvents from wood product stream 
carbohydrates, 10:372 (J;US) 
WORKERS 
See PERSONNEL 
WORLD 
See EARTH PLANET 
WOUNDS 


Studies on the influence of laser beams on wound granulation. 
An animal study, 10:1321 (R;DE;In German) 
WPPSS NUCLEAR PROJECT NO. 1 
See WNP-I1 REACTOR 
WWER TYPE REACTORS 
Fuel Cans 
High temperature oxidation and deformation of Zr1%Nb alloy 
claddings of WWER fuels, 10:547 (RA;XA) 
WYOMING 
In-Situ Gasification 
Opportunities in underground coal gasification, 10:55 (J;US) 


X 


X RADIATION 
See also SOFT X RADIATION 
Attenuation 
Modification of the Theory of Dual Radiation Action for 
attenuated fields. I. Basic formalism, 10:1295 (J;US) 
Microdosimetry 
Thermoluminescent Dosimetry 
Microdosimetry and thermol 
XENON 133 
Gas Chromatography 
Report on a series of measures and tests, in Stockholm and in 
Ljungdyhead. Final report, 10:1167 (R;SE;In Swedish) 
X-RASERS 
See X-RAY LASERS 
X-RAY DOSIMETRY 
Test Facilities 
Development of an X-ray facility for radiation dosimetry 
studies, 10:1112 (R;AU) 
X-RAY FLUORESCENCE ANALYSIS 
Application of tunable monochromatic synchrotron radiation 
to the quantitative determination of trace elements, 10:971 


ence, 10:1536 (J:US) 





ence, 10:1536 (J;US) 





Programs 

KMé&SF x-ray laser experiments. Task No. 2. Final report, 
10:1036 (R;US) 

KMSF x-ray laser experiments. Task No. 1. Final report, 
10:1035 (R;US) 

X-RAY SPECTROMETERS 
Computer Codes 

Versatile computer programme for data capture in multi- 
element analysis by a sequential X-ray spectrometer 
(VERSRAY programme (versatile X-ray spectrometer 
programme) for multi-element analysis), 10:974 (R;ZA) 


Y 


YAMS 
Radiodisinfestation 
Effects of gamma radiation on the sweet potato weevil, Cylas 
formicarius elegantulus (Summers). Progress report, June 
1984-August 1984, 10:1256 (R;US) 
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YANG-MILLS THEORY 
Cauchy Problem 
Cauchy problem for the Yang-Mills equations, 10:1417 (R;DE) 
YTTERBIUM COMPLEXES 
Chemical Reactions 
Bis-(pentamethylcyclopentadienyl) ytterbium as an electron 
transfer reagent toward organic and organo-transition metal 
compounds, 10:989 (R;US) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM OXIDES 
Radioactivation 
Activation of several oxides, 10:1612 (R;US) 
YUCCA MOUNTAIN 
Maps 


Index to published geologic maps in the region around the 
potential Yucca Mountain nuclear waste repository site, 
southern Nye County, Nevada, 10:313 (R;US) 


ZEOLITES 
Calcination 
Evaluation of some new zeolite-supported metal catalysts for 
synthesis gas conversion, 10:183 (J;US) 
Catalytic Effects 
Cation promotion effects in zeolite-supported F-T catalysts. 
Fourth quarterly report, June 1984-August 1984, 10:352 


(R;US) 
istry and morphology of coal liquefaction. Quarterly 
report, April 1, 1984-June 30, 1984, 10:354 (R;US) 
Evaluation of some new zeolite-supported metal catalysts for 
synthesis gas conversion, 10:183 (J;US) 
Chemical Composition 
Cation promotion effects in zeolite-supported F-T catalysts. 
Fourth quarterly report, June 1984-August 1984, 10:352 
(R;US) 
Evaluation of some new zeolite-supported metal catalysts for 
synthesis gas conversion, 10:183 (J;US) 


Chemical Preparation 
Advanced NMR characterization of zeolite catalysts. Fourth 
quarterly report, 1 June 1984-31 August 1984, 10:983 (R;US) 
Evaluation of some new zeolite-supported metal catalysts for 
synthesis gas conversion, 10:183 (J;US) 


Brief history of industrial catalysis, 10:995 (BA;DE) 
NMR Spectra 
Advanced NMR characterization of zeolite catalysts. Fourth 
quarterly report, 1 June 1984-31 August 1984, 10:983 (R;US) 
Structural Chemical Analysis 
Advanced NMR characterization of zeolite catalysts. Fourth 
quarterly report, 1 June 1984-31 August 1984, 10:983 (R;US) 
PINCH 


See LONGITUDINAL PINCH 
ZINC 
Activation Analysis 
Instrumental neutron activation analysis of roots and juice of 
carrot, 10:966 (RA;CS;In Czech) 
ZINC COMPOUNDS 
See also ZINC SILICATES 


Properties 
ic and structural properties of shock-synthesized zinc 
ferrite, 10:958 (R;US) 
ZINC SILICATES 
Molecular Structure 
Metal atom diffusion in amorphous silica and at the silica 
surface. Final report, 10:946 (R;US) 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION-1 REACTOR 
Zion, Illinois, USA 


ZT-40 DEVICES 
Plasma Diagnostics 


Seismic Effects 
ee 
ZIRCALOY 
For unspecified Zircaloy alloys. 


See also ZIRCALOY 2 
ZIRCALOY 4 


Oxidation 
Modelling of Zircaloy-steam-oxidation under severe fuel 
damage ; 


programme 
LWR fuel behaviour under accident conditions, 10:659 
(RA;XA) 


Study of the variations of the microhardness and electrical 
resistivity in nuclear materials, 10:893 (R;BR;In Portuguese) 
ZIRCALOY 4 
Crystal-Phase Transformations 
Characterization of oxide scales containing a metastable 
ZrO. Oxide scales on the Zircaloy-4, 10:907 
(R;JP;In Japanese) 


Fuel-Cladding Interactions 
Out-of-pile UO:/Zircaloy-4 experiments under severe fuel 
pad er mace ee 
" Physical and chemical degradation of PWR fuel rods in severe 
accident conditions, 10:548 (RA;XA) 


Oxidation 
Characterization of oxide scales containing a metastable 
tetragonal ZrO:. Oxide scales on the Zircaloy-4, 10:907 
(R;JP;In Japanese) 
Comprehensive presentation of extended Zircaloy-4 steam 
oxidation results (600-1600 deg. C), 10:606 (RA;XA) 
Vickers Hardness 
Study of the variations of the microhardness and electrical 
resistivity in nuclear materials, 10:893 (R;BR;In Portuguese) 
ZIRCONIUM 90 
Energy Levels 
Low lying negative parity states in the nucleus 90/40Zr, 
10:1477 (R;XA) 
ZIRCONIUM 90 TARGET 
Electron Reactions 
Progress in the study of proton hole states with high-resolution 
(c,e’p) experiments, 10:1439 (RA;NL) 
INIUM 91 


Lifetime 
Lifetime measurements in *'Zr, 10:1478 (RA;BR) 
ZIRCONIUM BASE ALLOYS 
See also ZIRCALOY 
Sorptive Properties 
Non sputtered getters for thermonuclear devices, 10:1618 
(RA;SU;In Russian) 
ZIRCONIUM OXIDES 
Processing 
Laser processing of ceramics. Report of recent research, 
August 1, 1983-July 31, 1984 (Al:O3-ZrO2; AlsOs-SiOz), 
10:929 (R;US) 
Sintering 
Laser processing of ceramics. Report of recent research, 
August 1, 1983-July 31, 1984 (AlOs-ZrO.; Al,Os-SiOz), 
10:929 (R;US) 


Laser processing of ceramics. Report of recent research, 
August 1, 1983-July 31, 1984 (AlOs-ZrO2; AlzOs-SiO2), 
10:929 (R;US) 


Mechanics 
Trembling motion of the free spin 1/2 particle, 10:1544 (R;FR) 
ZONES (AURORAL) 
See AURORAL ZONES 
ZT-40 DEVICES 
Plasma 
Current measurements by Faraday rotation in single mode 
optical fibers, 10:1587 (R;US) 
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See IPPCZ-249 
(Yamada conference on muon spin rotation and asso- 
ciated problems, Shimoda, Japan, 18-27 Apr 1983) 
Hyperfine Interact., 18: No. 1-4, 413-426(Jan 1984) 
(44. PTB seminar on radioactivity standards and ap- 
plications in nuclear engineering and environmental 

itoring, Braunschweig, F.R. Germany, 26-27 Apr 
1983) 
See PTB-Ra-13 
(European Space Agency (ESTEC) Halleyd Commet 

environment conference, Noordwijk, Nether- 
lands, 1 Apr 1983) 
See LA-UR-84-3026 
(19. AIAA-SAE-ASME joint propulsion conference, 
Seattle, WA, USA, 27-29 Jun 1983) 
See tle, WA, USA; AIAA (1983). 
See tle, WA, USA; AIAA (1983). 
(American Society of Agricultural Engineers 
Bozeman, MT, USA, 26-29 Jun 1983) 

American Society of Agricultural Engineers, P.O 
Box 410, St. Joseph, MI 49085 
(international symposium on quarks and nuclear 
structure, Bad Honnef, FR. Germany, 13-16 Jun 
1983) 


See CEA-CONF-7199 
(26. ium on metallurgy, Saclay, France, 20-22 
Jun 1983) 


See CEA-CONF-7206 

pst biennial topical conference on reactor operating 
- plant startup and operations in the 80's, 

Scottedala, AZ, USA, 1-3 Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 33- 

44(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 69- 

70(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 66- 

67(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 104- 

105(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 103- 

104(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 102- 

103(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 12- 

14(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 15- 

16(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 17- 

19(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 40- 

41(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 44- 

45(Aug 1983) 

Trans. Am. Nucl. Soc., Suppl., 44: No. SUP. 1, 

7T1(Aug 1983) 

(international conference on numerical methods in 

nuclear engineering, Montreal, Canada, 6-9 Sep 1983) 

See N-84-26392 

(3. topical meeting on fusion reactor materials, Albu- 

querque, NM, USA, 19-23 Sep 1983) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A0O1 (GPO Dep.) 

(international symposium on the behavior of long- 

lived radionuclides, LaSpezia, Italy, 28-30 Sep 1983) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Conference on mathematics and physics at ZIF ‘83, 

Bielefeld, F.R. Germany, 5-10 Sep 1983) 

See INIS-mf-9126 

(European Environmental Mutagen 

um, Montpellier, France, 5-9 Sep 1983) 

NTIS, PC A02/MF A01 (GPO — 

(Nuclear science symposium, San Francisco, CA, 

USA, 19-21 Oct 1983) 

See UCRL-89849 


(International symposium on lake and reservoir man- 
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NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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NTIS, PC A02/MF A01 (GPO Dep.) 

(6. workshop on environmental research for actinide 

elements, Hilton Head Island, SC, USA, 7-11 Nov 

1983) 

NTIS, PC A04/MF A01 (GPO Dep.) 

(2. inter-university energy symposium, Santiago, 

Chile, 14-19 Nov 1983) 

NTIS, PC A03/MF A01 (GPO Dep.) 

(4. DAMSUL committee meeting, Aiken, SC, USA, 

16-17 Nov 1983) 

See DP-MS-84-103 

(international colloquiumm on wear-resisting materi- 

als, St. Etienne, France, 23-24 Nov 1983) 

See CEA-CONF-7204 

(41. international meeting of agricultural technology, 

Braunschweig, F.R. Germany, 10-11 Nov 1983) 

NTIS (US Sales Only), PC A06/MF A01 

(10. symposium on fusion engineering, Philadelphia, 

PA, USA, 5-9 Dec 1983) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(international symposium on sister chromatic ex- 

change, Upton, NY, USA, 4-8 Dec 1983) 

See BNL-35179 

(6. international conference on lasers and 

tions, San Francisco, CA, USA, 12-16 Dec 1983) 

See UCRL-89722 

— conference on pilot power plant 

FR. hen. 13-14 
pee 1983) 


NTIS (US Sales Only), PC All/MF AOI; 1 
(international symposium on recent trends in medical 
ics, Madras, India, 8-10 Dec 1983) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Workshop on nuclear model computer codes, Tri- 

este, Italy, 16 Jan-3 Feb 1984) 

See CEA-CONF-7175 

(4. LBF colloquium of the Fraunhofer-Institut fuer 

Darmstadt, F.R. Germany, 31 Jan- 

1 Feb 1984) 

See LBF-TB-171 

(Meeting on monitoring for, and assessment of, inter- 

nal contamination, London, UK, 24 Jan 1984) 

See ISH-34 

(international Standards Organization meeting, 

Geneva, Switzerland, 1-10 Feb 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Winter school on fundamental nuclear physics, Tri- 

este, Italy, 7 Feb-30 Mar 1984) 

See CEA-CONF-7202 

(Workshop on semi-classical methods in nuclear 

physics, Grenoble, France, 5-8 Mar 1984) 

See GSI-84-20(Prepr.) 

(5. Nordic meeting on nuclear physics, Jyvaskyla, 

Finland, 12-16 Mar 1984) 

See GSI-84-26(Prepr.) 

(Workshop on detectors for relativistic nuclear colli- 

sions, Berkeley, CA, USA, 26-30 Mar 1984) 

See LBL-18225 

(5S. mechanics and metallurgy colloquium, Tarbes, 

France, 14-16 Mar 1984) 

See CEA-CONF-7205 

(IEA workshop on latent heat stores, Stuttgart, F.R. 

Germany, 5-9 Mar 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(16. southeastern symposium on system theory, Stark- 

ville, MS, USA, 25-27 Mar 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(High-temperature alloys - theory and design confer- 

ence, Bethesda, MD, USA, 8-12 Apr 1984) 

See BNL-35276 

See BNL-35275 

(86. annual meeting and exposition of the American 
Society, Pittsburgh, PA, USA, 29 Apr-3 
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(19. winter school on physics, Zakopane, Poland, 3- 
15 Apr 1984) 
See GSI-84-31(Prepr.) 
(2. specialists meeting on decay heat removal and 
natural convection in LMFBRs, Long Island, NY, 
USA, 17-19 Apr 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 
(34. conference on nuclear spectroscopy and nuclear 
structure, Alma-Ata, USSR, 1 Apr 1984,-25 Mar 
1983) 
See JINR-R-4-83-683 
(3. European symposium on the physico-chemical be- 
havior of atmospheric pollutants, Vareses, Italy, 11- 
13 Apr 1984) 
See BNL-35206 
(Association of American Geographers annual meet- 
ing, Washington, DC, USA, 21-25 Apr 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 
(National Independent Coal Operators’ Association 
annual meeting, Lexington, KY, USA, 26-28 Apr 
1984) 
NTIS, PC A02/MF A0O1 
(6. international conference on plasma surface inter- 
actions in controlled fusion devices, Nagoya, Japan, 
14-18 May 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
See GA-A-17579 
NTIS, PC A02/MF AO1 (GPO Dep.) 

i accelerator conference, Darmstadt-Seeheim, 
F.R. Germany, 7-11 May 1984) 
See LBL-17528 
(Conference on the intersections between particle and 
nuclear physics, Steamboat Springs, CO, USA, 23-30 
May 1984) 
See TRI-PP-84-32 
(2. Army conference on applied mathematics and 
computing, Troy, NY, USA, 22-24 May 1984) 
See LA-UR-84-3209 
(SPRA EURATOM school on computer simulation 
in physical metallurgy, Ispra, Italy, 21-25 May 1984) 
See UCRL-90904 
(12. international symposium on effects of radiation 
on materials, Williamsburg, VA, USA, 18-20 Jun 
1984) 
See HEDL-SA-3027-FP 
See HEDL-SA-3039-FP_ 
(International gas turbine conference and exhibit, 
Amsterdam, Netherlands, 4-7 Jun 1984) 
Am. Soc. Mech. Eng., [Pap.], 84-GT-285: 5(Jun 1984) 
Am. Soc. Mech. Eng., [Pap.], 84~-GT-296: 7(Jun 1984) 
Am. Soc. Mech. Eng., [Pap.]}, 84-GT-217: 13(Jun 
1984) 
Am. Soc. Mech. Eng., [Pap.], 84-GT-259: 12(Jun 
1984) 
(Annual meeting of the American Nuclear Society, 
New Orleans, LA, USA, 3-8 Jun 1984) 
Trans. Am. Nucl. Soc., 46: 618-620(Jun 1984) 
(6. international symposium on coal slurry combus- 
tion and technology, Orlando, FL, USA, 25-27 Jun 
1984) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
(AR and TD and surface coal gasification instrumen- 
tation projects contractors’ meeting, Morgantown, 
WV, USA, 13-14 Jun 1984) 
See PNL-SA-12298 
(Robots 8 conference, Detroit, MI, USA, 47 Jun 
1984) 
See BDX-613-3123 
(6. North American conference on mycorrhiza, Bend, 
OR, USA, 25-29 Jun 1984) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(11. international conference on neutrino physics and 
astrophysics, Nordkirchen bei Dortmund, F.R. Ger- 
many, 11-16 Jun 1984) 
See LBL-18231 
(4. international conference on ultrarelativistic nucle- 
us-nucleus collisions - QUARK MATTER ‘84, Hel- 
sinki, Finland, 17-24 Jun 1984) 
See LBL-18165 
See LBL-18166 
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(Design and utilization of the superconducting super 

collider summer study, Snowmass CO, USA, 23 Jun. 

13 Jul 1984) 

See LBL-18294 

See LBL-18301 

(Symposium on the physics of electron ejection in 

ion-atom and ion-solid collisions, Aarhus, Denmark, 

29-30 Jun 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Microbeam Analysis Society analytical electron mi- 
meeting, Bethlehem, PA, USA, 19 Jul 


(2. , Geneva, Swit- 

zerland, 23-27 Jul 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(NRL-NSWC workshop on local and global methods 

of dynamics, Silver Spring, MD, USA, 23-26 Jul 

1984) 

See LA-UR-84-2961 

(1. IEA hydrogen annex workshop, Toronto, Ontar- 

io, Canada, 12-13 Jul 1984) 

See SERI/TP-251-2424 

(Advances in x-ray analysis conference, Denver, CO, 

USA, 30 Jul-3 Aug 1984) 

See LA-UR-84-2975 

See LBL-17779 

(1. international conference on fuzzy information 

processing, Kauai, HI, USA, 22-26 Jul 1984) 

See LBL-15792 

(NATO Advanced Research workshop on computer 

simulation of condensed matter, Norwich, UK, 22-27 

Jul 1984) 

NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 

(ANS International topical meeting on fuel reprocess- 

ing and waste management, Jackson Hole, WY, 

USA, 26-29 Aug 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(188. meeting of the American Chemical Society, 
ia, PA, USA, 26-31 Aug 1984) 

See PNL-SA-11993 

(18. DOE nuclear airborne waste management and 

air cleaning conference, Baltimore, MD, USA, 13-16 

Aug 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Energy ‘84, Pasadena, CA, USA, 19-21 Aug 1984) 


See LBL-18270 

(illuminating Engineering Society annual conference, 
St. Louis, MO, USA, 5-9 Aug 1984) 
See LBL-17763 

(@oing better: setting an agenda for the second 
decade, Santa Cruz, CA, USA, 14-22 Aug 1984) 
See SERI/TP-251-2413 

(1. international conference on the structure of sur 
faces (ICSOS), Berkeley, CA, USA, 13-16 Aug 1984) 
See LBL-18192 

(International synfuels policies and technologies sym- 
posium, Philadelphia, PA, USA, 19-22 Aug 1984) 
See PNL-SA-12278 

(Conference on passive and low energy alternatives, 
Mexico City, Mexico, 6-11 Aug 1984) 

See LBL-17906 

(US summer school on high energy particle accelera- 
tor, Batavia, IL, USA, 13-24 Aug 1984) 


and mi i 
USA, 13-16 Aug 1984) 
See UCRL-90014 


(Defects in semiconductors 

CA, USA, 12-17 Aug 1984) 

See LBL-18172 

See SAND-84-0738C 

(17. international conference on the physics of semi- 
= San Francisco, CA, USA, 6-10 Aug 
See UCRL-91618 

(6. annual international conference on the HTGR, 
San Diego, CA, USA, 13-14 Aug 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(2. workshop on high-energy ion-atom collision proc- 
esses, Debrecen, Hungary, 27-28 Aug 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 
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NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Short rotation woody crops annual meeting, East 
Lansing, MI, USA, 27-30 Aug 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(ANS topical meeting on reactor physica and shield- 
ing, Chicago, IL, USA, 17-19 Sep 1984) 

See HEDL-SA-3051-FP 


on reactor dosimetry, 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Capture gamma-ray spectroscopy conference, Knox- 
ville, TN, USA, 10-14 Sep 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AO01; 1 (GPO Dep.) 

(Conference on structural engineering in operating 
nuclear facilities, Raleigh, NC, USA, 10-12 Sep 1984) 
See UCRL-86250 

(13. symposium on fusion technology, Varese, Italy, 
24-28 Sep 1984) 

See LA-UR-84-2980 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Robotics and remote handling in the nuclear indus- 
pA —_— Toronto, Ontario, Canada, 23-27 Sep 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(S. APS topical conference on high temperature 
plasma diagnostics, Tahoe City, CA, USA, 16-20 Sep 
1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See LA-UR-84-2905 

See UCRL-91329 

See GA-A-17713 

See GA-A-17708 

(4. international coal testing conference, Lexington, 
KY, USA, 10-13 Sep 1984) 

See DOE/FE/60181-88 

(Applied superconductivity conference, San Diego, 
CA, USA, 9-13 Sep 1984) 


NTIS, PC A02/MF A01 (GPO Dep.) 

See BNL-35210 

See LBL-17667 

See BNL-35252 

See BNL-35253 

See UCRL-90582 

(16. ee ee eee 
and fluidized beds, Dubrovnik, Yugoslavia, 3-7 

Poe 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Topical conference on neutron-nucleus collisions—a 

probe of nuclear structure, Glouster, OH, USA, 5-8 


(industrial temperature measurement 

Knoxville, TN, USA, 10-12 Sep 1984) 

See Y/DV-361-1 

See Y/DV-362 

(CSNI specialist meeting on aerosols in reactor 
, Karlsruhe, F.R. Germany, 4-6 Sep 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(6. annual Low-Level Waste Program 

participants’ information meeting, Denver, CO, USA, 

11-13 Sep 1984) 

See LA-UR-84-2893 

See LA-UR-84-2894 

See DP-MS-84-82 

See DP-MS-84-83 

See PNL-SA-12508 

(Passive and hybrid solar energy update, Washington, 

DC, USA, 5-7 Sep 1984) 

NTIS, PC A02/MF A001; 1 (GPO Dep.) 

(American Society for 

meeting, Dallas, TX, USA, 23-25 Sep 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 
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(Free electron laser conference, Castelgandolfo, Italy, 
3-7 Sep 1984) 
See UCRL-90914 
(International colloquium on the physics and = 
chemistry of highly condensed matter, 
France, 11-14 Sep 1984) 
See UCRL-91473 
See UCRL-90885 
(IAEA nuclear power course on electric systems ex- 
pansion planning, Argonne, IL, USA, 17 Sep 1984) 
NTIS, PC A02/MF AOI; 1 op Dep.) 
(Conference on environmental research needs in the 
Tennessee Valley Region, Knoxville, TN, USA, 26- 
28 Sep 1984) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(5. topical conference on high temperature plasma 
diagnostics, Lake Tahoe, NV, USA, 16-20 Sep 1984) 
See UCRL-91503 
(Southeast Regional ADABAS meeting, Charlotte, 
NC, USA, 5 Sep 1984) 
See DP-MS-84-80 
Netherlands, 24-25 Sep 1984) 
See MLM-3191(OP) 
(Nuclear science symposium, Orlando, FL, USA, 31 
Oct-2 Nov 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 
See DOE/NV/10282-2038 
(Specialists’ meeting on reactor noise - SMORN IV, 
Dijon, France, 15-19 Oct 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 
(27. ORNL-DOE conference on analytical 
in energy technology, Knoxville, TN, USA, 2-4 Oct 
1984) 
See DP-MS-84-48 
(16. national SAMPE technical conference on materi- 
als and processes, Albuquerque, NM, USA, 9-11 Oct 
1984) 
See BNL-35260 
(Fall meeting of the Electrochemical Society, New 
Orleans, LA, US, 7-12 Oct 1984) 
See BNL-35189 
(Thermohydraulics and boiling in liquid metals con- 
ference, Grenoble, France, 23-26 Oct 1984) 
NTIS, PC A02/MF AO! (GPO Dep.) 
(Colloquium on community energy management as 
an economic development strategy, Lincoln, NE, 
USA, 14-16 Oct 1984) 
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(Human Factors Society annual meeting, San Anto- 
nio, TX, USA, 22-26 Oct 1984) 
See HEDL-SA-3081 

thwest ‘84, Houston, TX, USA, 31 Oct- 
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(7. ORNL life sciences symposium on indoor-air and 
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(GIDEP annual workshop, Spokane, WA, USA, 2 
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ee water reactor safety research information meet- 
MD, USA, 23-26 Oct 1984) 

a NUREG/CP-0057 

(7. heat pump technology conference, Tulsa, OK, 
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(3. international gun propellant symposium, Dover, 
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(Indoor air conference, Lansing, MI, USA, 15-17 Oct 
1984) 


NTIS, PC A02/MF A01 (GPO Dep.) 
(Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum, Washington, DC, 
USA, 11-16 Nov 1984) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
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NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
See BNL-NUREG-35101 
(8. conference on the application of accelerators in 
research and industry, Denton, TX, USA, 12-14 Nov 
1984) 
See UCRL-91043 
See UCRL-91600 
See UCRL-90898 
See LBL-18466 
(Symposium on the scientific basis for nuclear waste 
management, Boston, MA, USA, 26-29 Nov 1984) 
See SAND-84-1163C 
(5S. information exchange meeting on debris coolabi- 
lity, Los Angeles, CA, USA, 7.93 7-9 Nov 1984) 
See See niger ri 

materials conference and 
exhibit, San Deen CA, USA, 27-30 Nov 1984) 
See SAND-84-1398C 
See SAND-84-1856C 
(ASME winter annual meeting, New Orleans, LA, 
USA, 9-13 Dec 1984) 
See LA-UR-84-1477 
See UCRL-90502 
See LBL-18144 
(6. international conference on fracture, New Delhi, 
India, 4-10 Dec 1984) 
NTIS PC A02/MF A01 (GPO Dep.) 
(Workshop on electronic and ionic collision cross 
sections needed in the modeling of radiation intera- 
tions with matter, Argonne, IL, USA, 6-8 Dec 1984) 
See SAND-84-0407C 
(International chemical of Pacific Basin So- 
cieties, Honolulu, HI, USA, 16-21 Dec 1984) 
NTIS, PC A02/MF A0i (GPO Dep.) 
(EEE conference on infra-red and submillimeter 
waves, Miami, FL, USA, 12-14 Dec 1984) 
See BNL-34491 
(31. <~ > palate ance NV, USA, 3- 
7 Dec 1984) 
See UCRL-90943 
(International electron devices meeting, San Francis- 
co, CA, USA, 10-12 Dec 1984) 
See SAND-84-1581C 
(international workshop on modelling and perform- 
ance evaluation of parallel systems, Grenoble, 
France, 14-26 Dec 1984) 
See UCRL-91570 
(8. international online information meeting, London, 
UK, 4-6 Dec 1984) 
See UCRL-89995-Rev.1 


See DOE/ER/03539-26 
See DOE/ER/10591-T3 


NTIS (US Sales Only), PC A09/MF AOI 


NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A0i 
NTIS (US Sales Only), PC A02/MF ACl 


NTIS (US Sales Only), PC A08/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 


DE85001673 


DE84014681 
DE84014768 
DE84014683 
DE84014754 
DE84014753 
DE84014743 
DE84014748 
DE84014746 
DE84014742 
DE84014722 
DE84014688 
DE84014719 
DE84014738 
T184016419 


DE85001564 
DE85001570 
DE85000744 
DE85000671 


DE85000768 


DE85001655 


DE85000469 
DE85000668 


DE84012624 
DE85001740 
DE85000711 


DE84003631 


DE85000745 


DE85000617 


DE85001481 
DE85000697 


DE84751999 


DE84752009 
DE84752008 
DE84752027 
DE84752028 
DE84752026 
DE84752017 


DE84752014 
DE84752025 
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10:1702 
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0011(81/ 11) 
0013(81/ 10) 
0013(81/ 11) 
0013(81/ 12) 
0013(82/ 01) 
0013(82/ 10) 
0013(82/ 11) 
0032(81/ 10) 
0032(81/ 11) 
0032(81/ 12) 
0075(81/ 09) 
0075(81/ 11) 
0105(81/ 08) 
0105(81/ 09) 
0105(81/ 10) 
0109(81/ 08) 
010%81/ 09) 
010%(81/ 10) 
010%81/ 11) 
0109(84/ 08) 
0121(84/ 2Q) 
0125(81/ 3Q) 
0130(81/ 09) 
0130(81/ 10) 


Availability 
Source 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05S/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A24/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A12/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A06/MF AO01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A06/MF AOl (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A07/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 


NTIS MF A01; 2 (GPO Dep.) 

NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 


NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF AO1 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01; 1 - GPO (GPO Dep.) 
NTIS, PC A04/MF AOI - GPO (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF A01; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF A01 - GPO (GPO Dep.) 
NTIS, PC A06/MF A01; 1 - GPO (GPO Dep.) 
NTIS, PC A06/MF A01 - GPO (GPO Dep.) 
NTIS, PC A05/MF A01; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01i - GPO (GPO Dep.) 


DE84016836 
DE85000184 


DE84752265 
DE84752135 
DE84752268 
DE84752266 


DE84752125 
DE85001479 
DE85000108 
DE85001868 


DE85000786 
DE85000935 
DE85000259 
DE85001176 
DE85000381 
DE85000490 
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DE85000486 
DE85000991 
DE85001136 
DE85001721 
DE85000927 
DE85001715 
DE85000460 
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DE84017335 
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DE85001412 
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DE85001555 
DE85002055 


DE85000548 
DE85000546 


DE85000742 
DE85001003 
DE85000721 
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DE85001473 


DE85002254 
DE85002253 
DE8S002264 
DE85002294 
DE85002328 
DE85002278 
DE85002279 
DE85002266 
DE85002287 
DE85002288 
DE85002272 
DE85002290 
DE85002267 
DE85002255 
DE85002270 
DE85002268 
DE85002256 
DE85002271 
DE85002211 
DE85000026 
DE85002177 
DE85002273 
DE85002260 
DE85002261 
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0130(81/ 11) 
0130(84/ 08) 
0149(81/ 1) 
0204/ 50 
0204/ 51 
0259(81/ 4Q) 
0259(82/ 4Q) 
0380(84/ 08) 
0461 
0491 

DOE/EIS- 
0108-Vol.1 
0108-Vol.2 
0108-Vol.3 

DOE/EP/12086- 


DOE/ER- 


0042/ 2-Rev.11-84 


T2 
DOE/ER/45020- 
Ti 
DOE/ER/45027- 
1 
DOE/ER/53163- 
1 
DOE/ER/60100- 
T2 
DOE/ER/70262- 
T2 
DOE/ER/75016- 
T4 
DOE/ER/75088- 
1 
DOE/ET/00077- 
Til 
DOE/ET/10069- 
T95 
DOE/ET/10532- 
T20 
DOE/ET/10679- 
T24 
DOE/ET/12076- 
Ti 


Availability 
Source 


NTIS, PC A02/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 - GPO $3.25 (GPO Dep.) 
NTIS, PC A02/MF AO1 - GPO (GPO Dep.) 
NTIS, PC A02/MF AOI - GPO (GPO Dep.) 
NTIS, PC A02/MF A01; 1 - GPO (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 - GPO (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A13/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A17/MF AO1; 1 - GPO (GPO Dep.) 
NTIS, PC A99/MF A01; 1 (GPO Dep.) 

NTIS, PC A99/MF A01; 1 (GPO Dep.) 

NTIS, PC A24/MF AO1; 1 (GPO Dep.) 

NTIS, PC A04/MF AOI (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A0i (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF A01 (GPO Dep.) 
NTIS, PC A16/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A09/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS (US Sales Only), PC A08/MF A01; 1 (GPO 
Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI 
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DE85001020 
DE85001021 
DE84016141 


DE85000044 
DE85001142 


DE85001481 
DE85000807 
DE85000004 
DE85001484 
DE85000602 
DE8S000604 
DE85001716 
DE85001004 
DE85001 185 
DE85000697 
DE85002185 
DE85001411 
DE85001410 
DE85001409 
DE85000431 
DE85001184 
DE84005185 
DE84017351 
DE85001641 
DE85000814 
DE85001282 
DE85001794 
DE84017350 
DE8S000437 
DE8S001762 
DE85000811 
DE85000995 
DE85000059 
DE85002186 
DE85002064 


DE85001932 
DE85000452 
DE85900279 
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Source Number 
NTIS, PC A02/MF AO1 DE85900274 10:172 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000963 10:173 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000594 10:174 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000020 10:175 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85001677 10:87 
NTIS, PC A02/MF A0Ol1 (GPO Dep.) DE85001015 i 10:522 
NTIS, PC A07/MF A0i (GPO Dep.) DE84015597 10:779 
NTIS, PC All/MF AO1; 1 (GPO Dep.) DE85001688 10:350 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85000019 10:383 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) DE85000463 10:476 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85000637 10:477 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000638 10:478 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000639 10:479 
NTIS, PC A02MF AOI; 1 (GPO Dep.) DE85000640 10:480 
NTIS, PC A02/MF AO01 (GPO Dep.) DE85000641 10:481 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE85000642 10:482 
NTIS, PC A13/MF A0Ol; 1 (GPO Dep.) DE85000254 10:176 
NTIS, PC A10/MF A01; 1 (GPO Dep.) DE85000616 10:445 
NTIS, PC A02/MF AOI (GPO Dep.) DE85001776 10:1559 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000867 10:1560 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) DE85001049 10:1561 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85001809 10:1225 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85000873 10:1230 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000423 10:1305 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) DE85000615 10:1152 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85000869 10:962 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85000005 10:318 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001007 10:61 
NTIS, PC A03/MF A0O1; 1 (GPO Dep.) DE85001612 10:62 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001886 10:7 
NTIS, PC A02/MF AOl (GPO Dep.) DE85001885 10:8 
NTIS, PC A02/MF A011 (GPO Dep.) DE85001888 10:982 
NTIS, PC A02/MF A0i (GPO Dep.) DE85001889 10:88 


USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T185001150 10:1686 


NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85002212 10:384 


NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85000468 10:385 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001082 10:224 
NTIS, PC A06/MF A01 (GPO Dep.) DE85000543 10:760 
NTIS, PC A05/MF A01; 1 (GPO Dep.) DE85000109 10:177 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000289 10:219 
NTIS, PC A25/MF AOI; 1 (GPO Dep.) DE85001295 10:70 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001433 10:865 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84017487 10:1364 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85000440 10:248 
NTIS, PC A03/MF A01 (GPO Dep.) DE85000630 10:791 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) DE85002167 10:866 
NTIS, PC A07/MF A01; 1 (GPO Dep.) DE85000286 10:291 
NTIS, PC A20/MF AOI; 1 (GPO Dep.) DE84007669 10:452 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001437 10:1103 
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Number 
DOE/NV/10327- 
6 
DOE/OR/00033- 
T75 
DOE/OR/03054- 
54-Vol.1 
54-Vol.2 
120 
124-Vol.1 
T21 
T25 
T26-Vol.1 
T27-Vol.4 
T27-Vol.6 
T27-Vol.7 
T27-Vol.8 
T27-Vol.9 
T27-Vol.10 
T27-Vol.12 
T28 
T29 
T30 
T31 
T32 
733 


T2 
T3 


T4 
DOE/OR/21390- 

4 
DOE/OR/21400- 

T48 

T49 
DOE/PC/30019- 


T13 
DOE/PC/30209- 


Til 
DOE/PC/50041- 
43 
DOE/PC/50795- 
T2 
DOE/PC/50800- 
T7 


T8 
DOE/PC/50801- 

Til 
DOE/PC/S50811- 

T3 

T4 

TS 
DOE/PC/50815- 

Ti 
DOE/PC/50816- 

8 
DOE/PC/60039- 

T3 


Availability 
Source 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A23/MF A01 (GPO Dep.) 

NTIS, PC A16/MF AOI; 1 (GPO Dep.) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
NTIS, PC A17/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A14/MF AOI; 1 (GPO Dep.) 
NTIS, PC A15/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A20/MF A01 (GPO Dep.) 

NTIS, PC A25/MF A01 (GPO Dep.) 

NTIS, PC A19/MF AOI; 1 (GPO Dep.) 
NTIS, PC A12/MF AO1 (GPO Dep.) 

NTIS, PC A25/MF AOI; 1 (GPO Dep.) 
NTIS, PC A17/MF AOI; 1 (GPO Dep.) 
NTIS, PC A16/MF AO1 (GPO Dep.) 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A0S/MF AO1; 1 (GPO Dep.) 
NTIS, PC A0S/MF A0l; 1 (GPO Dep.) 
NTIS, PC.A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 


DE85000802 
DE85000551 
DE84010323 
DE84010326 
DE85000817 
DE85001722 
DE85002083 
DE85001469 
DE85001468 
DE85001662 
DE85000688 
DE85001240 
DE85001218 
DE85001219 
DE85001217 
DE85001220 
DE85000032 
DE85000031 
DE85000033 
DE85000034 
DE85000794 
DE85000793 
DE85000795 
DE85001024 
DE85001025 
DE85001026 
DE85001023 
DE85000809 


DE85001277 
DE85001116 


DE85001311 
DE85001702 
DE85000632 
DE85000351 


DE85002076 
DE85002079 


DE85000633 
DE85000500 
DE85000498 
DE85000499 
DE85001431 
DE85002159 
DE85000252 
DE85001157 
DE85001432 
DE85000456 
DE85001083 
DE84017473 
DE85001158 
DE84017056 
DE85000203 
DE85001708 
DE85000717 
DE85000454 
DE84016054 
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NTIS, PC A02/MF A01 (GPO Dep.) DE85001450 10:90 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000761 10:91 
NTIS, PC A15/MF AOI; 1 (GPO Dep.) DE85002169 10:792 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85000429 10:464 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000379 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE85000220 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000217 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000224 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85000218 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000310 

NTIS, PC A0S/MF A01; 1 (GPO Dep.) DE85000309 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000225 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85001908 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85000316 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000313 

NTIS, PC A03/MF A01 (GPO Dep.) DE85000376 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000694 

NTIS, PC A02/MF AO1 (GPO Dep.) DE85000282 

NTIS, PC A02/MF A01 (GPO Dep.) DE85000284 

NTIS, PC A02/MF A01 (GPO Dep.) DE85000283 

NTIS, PC A13/MF AOl; 1 (GPO Dep.) DE84016451 

NTIS, PC A04/MF A01 (GPO Dep.) DE85001027 

NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85000559 


NTIS, PC Al0/MF A01 (GPO Dep.) _ DE85000453 10:46 


NTIS, PC A09/MF AOI; 1 (GPO Dep.) DE85001182 10:770 


See N-84-25232 10:1192 
See N-84-25233 10:1193 


NTIS, PC A03/MF AO1 (GPO Dep.) DE85000777 10:327 
NTIS, PC A03/MF A01 (GPO Dep.) DE85001517 10:292 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85000766 10:319 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85000767 10:1206 
NTIS, PC A02/MF AO! (GPO Dep.) DE85000763 10:1690 
NTIS, PC A02/MF AOI (GPO Dep.) DE85000751 10:320 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000752 10:321 

84-103 NTIS, PC A02/MF AOl (GPO Dep.) DE85000749 10:942 


DP-tr- 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE85001178 10:814 


72 
DRIC-T- 
7008 See N-84-25332 10:513 
EGG- 
1183-1737 NTIS, PC A03/MF AOI; 1 DE84017606 10:1177 
1183-1752 NTIS, PC A02/MF AOI; 1 DE84017608 10:1178 
2340 See NUREG/CR-3939 T185900253 10:709 
ENPU- 
82-12 NTIS (US Sales Only), PC A0S/MF A01 DE84703520 10:1322 
EPRI-CS- 
2932 — Center, P.O. Box 50490, Palo Alto, T185920063 10:887 
2934 — Center, P.O. Box 50490, Palo Alto, T185920055 10:888 
3603 a Center, P.O. Box 50490, Palo Alto, T185920053 i 10:523 
3690 Research Reports Center, P.O. Box 50490, Palo Alto, TI185920056 10:510 
CA 94303, $16.00 
3695 “ny PC A05/MF AOI; 1 - EPRI $11.50 (GPO DE85000678 i 10:1065 
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Availability 
Source 


Report 
Number 
3700 Research Reports Center, P.O. Box 50490, Palo Alto, 7185920054 
CA 94303, $11.50 
3702 Research Reports Center, P.O. Box 50490, Palo Alto, 185920057 
CA 94303, $14.50 , 
Research Reports Center, P.O. Box 50490, Palo Alto, 7185920059 
CA 94303 
Research Reports Center, P.O. Box 50490, Palo Alto, 1185920058 
CA 94303, $14.50 


Research Reports Center, P.O. Box 50490, Palo Alto, 185920074 
CA 94303 
Research Reports Center, P.O. Box 50490, Palo Alto, TI85920073 
CA 94303 

3688 Research Reports Center, P.O. Box 50490, Palo Alto, T185920072 
CA 94303 

3730-CCM Research Reports Center, P.O. Box 50490, Palo Alto, 7185920038 
CA 94303, $10.00 

3733 Research Reports Center, P.O. Box 50490, Palo Alto, 185920075 
CA 94303, $13.00 

3750 Research Reports Center, P.O. Box 50490, Palo Alto, T185920049 
CA 94303, $8.50 

3751 Research Reports Center, P.O. Box 50490, Palo Alto, 1185920037 


CA 94303, $11.50 
EPRI-EA/EM: 
3597-Vol.1 Research Reports Center, P.O. Box 50490, Palo Alto, 1185920071 


CA 94303 
EPRI-EL- 
3089-Vol.2 Research Reports Center, P.O. Box 50490, Palo Alto, T185920068 
CA 94303 
3601-Vol.1 Research Reports Center, P.O. Box 50490, Palo Alto, T185920065 
CA 94303, $10.00 
3601-Vol.2 Research Reports Center, P.O. Box 50490, Palo Alto, TI85920066 
CA 94303, $11.50 
3601-Vol.3 Research Reports Center, Box 50490, Palo Alto, CA T185920067 
94303, $8.50 
EPRI-NP- 


1522 Research Reports Center, Box 50490, Palo Alto, CA 7184920598 
94303 

2080-CCM-Vol.8A Research Reports Center, Box 50490, Palo Alto, CA 7185920100 
94303, $37.00 

3497 See NUREG/CR-3654 T185900058 

3595 Research Reports Center, Box 50490, Palo Alto, CA TI185920014 
94303 

3602 See NUREG/CR-3711 185900059 
Research Reports Center, P.O. Box 50490, Palo Alto, 7185920061 
CA 94303 

3655 Research Reports Center, P.O. Box 50490, Palo Alto, 185920090 
CA 94303 

3657 Research Reports Center, P.O. Box 50490, Palo Alto, 1185920088 
CA 94303 

3664 Research Reports Center, Box 50490, Palo Alto, CA T185920006 
94303 

3689 Research Reports Center, P.O. Box 50490, Palo Alto, 7185920093 
CA 94303 

3692 Research Reports Center, P.O. Box 50490, Palo Alto, T185920096 

CA 94303, $10.00 

3693 Research Reports Center, P.O. Box 50490, Palo Alto, T185920089 
CA 94303, $13.00 

3694 Research Reports Center, P.O. Box 50490, Palo Alto, T185920092 
CA 94303 

3697 Research Reports Center, P.O. Box 50490, Palo Alto, 1185920091 
CA 94303, $10.00 

3704 Research Reports Center, P.O. Box 50490, Palo Alto, T185920062 
CA 94303, $8.50 

3705 Research Reports Center, P.O. Box 50490, Palo Alto, 7185920094 
CA 94303, $11.50 
Research Reports Center, P.O. Box 50490, Palo Alto, T185920060 
CA 94303, $10.00 


See KFK-3353 DE84752132 
Commission of the European Communities, 
Luxembourg 


See PB-84-214964 

See PB-84-214980 

See PB-84-214923 

See PB-84-214683 

See PB-84-213263 

See PB-84-214832 

Commission of the European Communities, 
Luxembourg 

Commission of the European Communities, 
Luxembourg 


NTIS (US Sales Only), PC A03/MF A0O1 DE84752136 





Availability 
Source 


NTIS (US Sales Only), PC A07/MF AOl 


See DOE/ET/10532-T20 
See DOE/ET/10679-T24 
See DOE/ET/10069-T95 


NTIS (US Sales Only), PC A02/MF A01 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See N-84-25197 
See N-84-25445 
See N-84-25446 


NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A10/MF AO1 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A16/MF AO1 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC All/MF A01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A09/MF AO1 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC Al6/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC Al2/MF AOI (GPO Dep.) 


General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20760 


PART, 441 G Street, N.W., Washington, DC 20548 


US General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


See EPRI-NP-1522 
See NUREG/CR-3711 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A0i (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A04/MF A01 
See N-84-25444 


See N-84-26173 
NTIS, PC A03/MF A01 


See BMI-1984-037 
See BMI-1984-038 
See BMI-1984-039 


See N-84-26180 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A06/MF A01 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOl 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS, PC A09/MF A01; 1 (GPO Dep.) 


DE84703581 
DE85001932 
DE85000452 
DE85002064 
DE84703507 


DE85002397 


DE84752141 


DE84752030 
DE84752010 
DE84752013 
DE84752139 
DE84752138 
DE84752011 
DE84752012 
DE84752137 


DE85001487 
DE85001390 
DE85001436 
DE85001718 
DE85001717 
DE85000261 


T184901659 


T184901896 


1184901531 


DE85002790 
DE85002789 
DE84016873 


T184920598 
TI185900059 


DE84016697 
DE85001455 
DE85002119 


DE84752133 


T184901338 


DE84752120 
DE84752119 
DE84752249 


DE84752230 
DE84752258 


DE84752118 
DE84752116 
DE84752129 
DE84752130 
DE84752131 
DE84752128 
DE84752255 
DE84752256 


DE85001194 
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Abstract 
Number 


10:294 


10:5 
10:6 
10:4 


10:963 
10:1082 


10:1167 
10:1327 
10:696 


10:837 


10:1490 
10:1365 
10:1236 
10:1333 
10:1366 
10:1338 


. 10:1259 


10:1047 
10:65 
10:1610 
10:564 
10:1564 
10:1565 
10:565 


10:733 


10:1687 


10:751 


10:1162 
10:1163 
10:635 


10:650 
10:705 


10:636 
10:654 
10:930 
10:1207 
10:1386 


10:780 
10:210 


10:615 
10:616 
10:637 


10:1180 
10:1140 
10:1173 


10:1494 
10:1495 
10:1482 
10:1448 
10:1496 
10:1475 
10:1545 
10:1483 


10:295 
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Availability Abstract 
Source Number 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001070 10:889 
NTIS, PC A02/MF A01 (GPO Dep.) DE85001407 10:1611 
NTIS, PC A05/MF A01 (GPO Dep.) DE85000256 10:296 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001422 10:1612 
NTIS, PC A03/MF A01 (GPO Dep.) DE85000294 10:1015 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001657 10:890 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85001656 10:891 
NTIS, PC A02/MF A01 (GPO Dep.) DE8S000772 10:627 
NTIS, PC A02/MF A0Oi (GPO Dep.) DE84013947 10:619 
‘NTIS, PC A02/MF A01 (GPO Dep.) DE84016634 10:579 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001655 10:655 
NTIS, PC A02/MF AOi 10:1237 
See OEFZS-4271 DE84703528 10:334 


NTIS (US Sales Only), PC A03/MF A01 DE84703526 10:1255 
NTIS (US Sales Only), PC A02/MF A01 DE84703527 10:1238 


NTIS (US Sales Only), PC A02/MF A01 DE84703503 10:1477 
NTIS (US Sales Only), PC A02/MF AOI DE84703525 10:1346 


NTIS (US Sales Only), PC A05/MF A01 DE85900214 10:92 
NTIS (US Sales Only), PC A0S/MF A01 DE84752114 10:1431 


See NEANDC(J)-92/U DE84900536 10:1433 
See NEANDC(J)-93/AU DE84900059 10:1434 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE85900135 10:1692 
NTIS (US Sales Only), PC A03/MF A01 DE85900140 10:1239 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE85900148 10:1122 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE85900144 10:1693 


NTIS (US Sales Only), PC A06/MF A01 DE85780040 10:1179 
NTIS (US Sales Only), PC A09/MF A01 DE85780039 10:948 
NTIS (US Sales Only), PC A08/MF A01 DE85780026 10:1432 
NTIS (US Sales Only), PC A02/MF A01 DE85780035 10:892 
NTIS (US Sales Only), PC A02/MF A01 DE85780036 10:1026 
NTIS (US Sales Only), PC Al1/MF A01 DE85780037 10:893 


NTIS (US Sales Only), PC A0S/MF A01 DE85780012 10:1546 
NTIS (US Sales Only), PC A05/MF A01 DE85780041 10:1260 
NTIS (US Sales Only), PC A06/MF AO1 DE85780046 10:1240 
NTIS (US Sales Only), PC A0S/MF A01 DE85780017 10:1370 
NTIS (US Sales Only), PC A04/MF AO1 DE85780047 10:1216 
NTIS (US Sales Only), PC A06/MF A01 DE85780030 10:1473 
NTIS (US Sales Only), PC A10/MF A01 DE85780056 10:1261 
NTIS (US Sales Only), PC A04/MF AOI DE85780044 10:1241 
NTIS (US Sales Only), PC A04/MF AOI DE85780048 10:1226 
NTIS (US Sales Only), PC A07/MF A01 DE85780042 10:1262 
NTIS (US Sales Only), PC A04/MF A01 DE85780049 10:1242 
NTIS (US Sales Only), PC A0S/MF A01 DE85780050 10:1243 
NTIS (US Sales Only), PC A04/MF A01 DE85780051 10:1244 
NTIS (US Sales Only), PC A06/MF AO1 DE85780052 10:1234 
NTIS (US Sales Only), PC A08/MF A01 DE85780033 10:969 

NTIS (US Sales Only), PC A08/MF AOI DE85780021 10:1390 
NTIS (US Sales Only), PC A02/MF AO1 DE85780013 10:1547 
NTIS (US Sales Only), PC A05/MF A01 DE85780043 10:1321 
NTIS (US Sales Only), PC A02/MF AO1 DE85780016 10:1417 
NTIS (US Sales Only), PC A03/MF A01 DE85780014 10:1548 
NTIS (US Sales Only), PC A02/MF A01 DE85780023 10:1418 
NTIS (US Sales Only), PC A04/MF A01 DE85780053 10:1227 
NTIS (US Sales Only), PC A04/MF AOI DE85780045 10:1263 
NTIS (US Sales Only), PC A08/MF A01 DE85780032 10:1488 
NTIS (US Sales Only), PC A04/MF AOI DE85780031 10:1474 
NTIS (US Sales Only), PC A09/MF A01 DE85780024 10:1391 
NTIS (US Sales Only), PC A06/MF AO1 DE85780038 10:896 

NTIS (US Sales Only), PC A07/MF A01 DE85780028 10:1457 
NTIS (US Sales Only), PC A05/MF A01 DE85780027 10:1444 
NTIS (US Sales Only), PC A06/MF AO1 DE85780029 10:1467 
NTIS (US Sales Only), PC A06/MF A01 DE85780025 10:1392 
NTIS (US Sales Only), PC A02/MF A01 DE85780015 10:1429 


NTIS (US Sales Only), PC A03/MF A01 DE84703521 10:1191 
NTIS (US Sales Only), PC A05/MF A01 DE84703522 10:297 


NTIS (US Sales Only), PC A12/MF A01 DE84703485 10:1628 





Bead Aheite + Neuherb erg (Germany, F.R.) 10:1264 


NTIS (US Sales Only), PC A02/MF A01 DE84752006 10:1440 
NTIS (US Sales Only), PC A04/MF A01 DE84752019 MN 10:1510 





Availability 
Source 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A03/MF AOl 


NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A06/MF A0i 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A0S5/MF AO1 
NTIS (US Sales Only), PC A03/MF AOl 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
Sales Only), PC A03/MF A01 
Only), PC A06/MF AO1 
Only), PC A06/MF A01 
Only), PC A03/MF AOl 


Only), PC A06/MF A01 
Only), PC A08/MF AO01 
Only), PC A08/MF A01 
Only), PC A06/MF AO! 
Only), PC A02/MF A01 
Only), PC A04/MF A01 
Only), PC A06/MF A01 


Only), PC A04/MF AO1 
Only), PC A03/MF AO1 
Only), PC A0S/MF A01 


é 
: 


Only; 

Only), PC AO7/MF AO1 
Only), PC A04/MF AOI 
Only), PC A03/MF AO! 
Only), PC A02/MF AOI 
Only), PC A06/MF AOI 
), PC A06/MF A01 
), PC A02/MF AO! 


eee 
: 


3 
f 
BE 


geeeee 
a3 
: 


), PC A02/MF A01 
), PC A06/MF AO1 
), PC A02/MF AOl 
), PC A07/MF AOl 


£82 


HE 
35388 
eee 


Only), PC A0S/MF A0l1 
J)-92/U 
Only), PC A12/MF A0l 


Only), PC A03/MF AOl 
Only), PC A03/MF AOl 
Only), PC A03/MF AOl 
Sales Only), PC A04/MF AO1 


Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 
Sales 


NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
See 

NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 


DE84703490 
DE84703499 


DE84703492 
DE84703493 
DE84703481 


DE84703575 


DE84703583 
DE84703586 
DE84703587 
DE84703588 
DE84703524 
DE84703547 
DE84703538 
DE84703539 
DE84703589 
DE84703590 
DE84703579 
DE84703576 
DE84703565 
DE84703540 
DE84703548 
DE84703549 
DE84703541 
DE84703542 
DE84703591 
DE84703550 
DE84703543 
DE84703544 
DE84703551 
DE84703566 
DE84703578 
DE84703552 
DE84703592 
DE84703553 
DE84703516 
DE84703584 
DE84703580 
DE84703554 
DE84703514 
DE84703531 
DE84703555 
DE84703487 
DE84703533 
DE84703545 
DE84703556 
DE84703574 
DE84703557 
DE84703582 
DE84703510 
DE84703511 
DE84703486 
DE84703509 
DE84703529 
DE84703489 
DE84703558 
DE84703559 
DE84703530 
DE84703515 
DE84703512 
DE84703560 
DE84703561 
DE84900536 
DE84703597 
DE84703488 
DE84703562 
DE84703534 
DE84703573 
DE84703513 
DE84703563 
DE84703535 
DE84900059 
DE84703564 
DE84703593 
DE84703567 
DE84703568 
DE84703569 
DE84703570 
DE84703536 
DE84703585 
DE84703594 
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Abstract 
Number 


10:1339 
10:1393 


10:1402 
10:1411 
10:1419 


10:1106 


10:1694 
10:1640 
10:1091 
10:1164 
10:1165 
10:671 
10:672 
10:534 
10:1027 
10:1028 
10:298 
10:1107 
10:566 
10:673 
10:674 
10:675 
10:676 
10:677 
10:678 
10:555 
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Report Availability 
Number Source 


83-166 NTIS (US Sales Only), PC A08/MF A01 DE84703595 
83-167 NTIS (US Sales Only), PC A03/MF AOI DE84703571 
83-170 NTIS (US Sales Only), PC A03/MF AOI DE84703572 
83-191 NTIS (US Sales Only), PC A02/MF A01 DE84703537 
E-2-83-553 NTIS (US Sales Only), PC A02/MF A01 DE84703495 
R-2-83-768 NTIS (US Sales Only), PC A02/MF A01 DE84703500 
R-2-83-818 NTIS (US Sales Only), PC A02/MF A01 DE84703494 
R-4-83-683 NTIS (US Sales Only), PC A02/MF A01 DE84703501 
ieee NTIS (US Sales Only), PC A02/MF A01 DE84703502 


NTIS (US Sales Only), PC A04/MF A01 TI85900060 


NTIS (US Sales Only), PC A04/MF A01 DE84752115 
NTIS (US Sales Only), PC A02/MF A01 DE84752134 


NTIS (US Sales Only), PC A08/MF AOI; 1 DE85750003 
NTIS (US Sales Only), PC A08/MF AOI; 1 DE85750002 
NTIS (US Sales Only), PC A07/MF AOI; 1 DE85750001 
NTIS (US Sales Only), PC A04/MF A01 DE84752257 


NTIS, PC A03/MF A01 (GPO Dep.) DE85001047 


NTIS (US Sales Only), PC A02/MF AOI DE84752132 
NTIS (US Sales Oniy), PC A03/MF A01 DE84752251 
NTIS (US Sales Only), PC A04/MF A01 DE84752127 
NTIS (US Sales Only), PC A0S/MF A01 DE84752250 
NTIS (US Sales Only), PC A02/MF A01 DE84752264 
NTIS (US Sales Only), PC A03/MF A01 DE84752253 
NTIS (US Sales Only), PC A03/MF A01 DE84752262 
NTIS (US Sales Only), PC A03/MF A01 DE84752260 
NTIS (US Sales Only), PC AXX/MF A01 DE84752263 
NTIS (US Sales Only), PC A03/MF A01 DE84752261 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84752232 
NTIS (US Sales Only), PC A07/MF A01 DE84752123 
NTIS (US Sales Only), PC A03/MF A01 DE84752254 
NTIS (US Sales Only), PC A03/MF A01 DE84752121 
NTIS (US Sales Only), PC A03/MF AO1 DE84752252 
NTIS (US Sales Only), PC A04/MF A01 DE84752259 


72-803429-1932 See PB-84-226885 
10094-M NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85001526 
10108-MS NTIS, PC A02/MF A01 (GPO Dep.) DE85001527 
10140-MS NTIS, PC A02/MF A0l (GPO Dep.) DE85001518 
10147-M NTIS, PC A08/MF AOI; 1 (GPO Dep.) DE8S001404 
10152-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85001537 
10158-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001519 
10159-LLWM NTIS, PC A04/MF A01 (GPO Dep.) DE85001406 
10165-PR NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001514 
10171-T NTIS, PC A06/MF A01; 1 (GPO Dep.) DE85001403 
10219-MS NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85002315 
10223-MS NTIS, PC A02/MF A01 (GPO Dep.) DE85001521 
10224-MS NTIS, PC A02/MF A0O1 (GPO Dep.) 1DE85001393 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85001523 


NTIS, PC A02/MF AOl (GPO Dep.) DE85000240 10:1137 
NTIS, PC A02/MF AOi (GPO Dep.) DE85000298 10:1133 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85000299 10:1132 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84012624 10:1030 
NTIS, PC A02/MF A01 (GPO Dep.) DE85002015 10:1491 
NTIS, PC A02/MF AOI (GPO Dep.) DE85002022 10:301 

NTIS, PC A02/MF AOI (GPO Dep.) DE85002021 10:302 

NTIS, PC A02/MF A01 (GPO Dep.) DE85002025 10:1587 
NTIS, PC A02/MF A01 (GPO Dep.) DE85002029 10:1647 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002028 10:970 

NTIS, PC A02/MF A01 (GPO Dep.) DE85002031 10:1648 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002044 10:1340 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85002209 10:1383 


NTIS (US Sales Only), PC A02/MF AOI DE84752003 10:1513 
NTIS (US Sales Only), PC A02/MF A01 DE84752002 10:1405 
NTIS (US Sales Only), PC A02/MF A01 DE84752004 10:1406 


NTIS (US Sales Only), PC Al4/MF AOI; 1 DE84752231 10:910 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000684 10:1697 
NTIS, PC A15/MF A01 (GPO Dep.) DE85001922 10:869 

NTIS, PC All/MF AOI; 1 (GPO Dep.) DE85001036 10:1323 
NTIS, PC A05/MF A01; 1 (GPO Dep.) DE85000792 10:1166 
NTIS, PC A07/MF A01 (GPO Dep.) DE85000569 10:1153 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE8S000277 10:1084 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85001652 10:1093 
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Availability Abstract 
Source Number 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000710 10:799 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85001271 10:971 
NTIS, PC A02/MF AO! (GPO Dep.) DE85000704 10:800 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) DE85001400 10:721 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000711 10:801 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000278 10:1079 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000636 10:1094 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85002068 10:954 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85001397 10:354 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) DE85000789 10:1095 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000670 10:972 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) DE85001402 10:1110 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) DE85000390 10:1407 
NTIS, PC A07/MF AO1; 1 (GPO Dep.) DE85000855 10:987 
NTIS, PC A02/MF AO0O1; 1 (GPO Dep.) DE85001197 10:303 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000388 10:1408 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000699 10:1409 
NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 1DE85000667 10:973 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE85001196 10:988 
NTIS, PC A10/MF AO1; 1 (GPO Dep.) DE85000623 10:1217 
NTIS, PC Al4/MF AOI; 1 (GPO Dep.) DE85001658 10:989 
NTIS, PC All/MF A01 (GPO Dep.) DE85000618 10:1007 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000671 10:1124 


See N-84-26452 10:386 
See NUREG/CR-3228-Vol.2 T185900255 10:535 


119 NTIS (US Sales Only), PC A02/MF A01 DE84703508 10:974 

125 NTIS (US Sales Only), PC A02/MF A01 DE84703577 10:1125 
MLM- 

3191(OP) NTIS, PC A02/MF A0i (GPO Dep.) DE85002120 10:304 

3193 NTIS, PC A02/MF A01 (GPO Dep.) DE85000420 10:1013 
MLM-MU- 

84-69-0001 NTIS, PC A13/MF A01; 1 (GPO Dep.) DE85001535 10:305 
MRL-R- 

910 See N-84-26391 10:1112 


NTIS MF AOI; 2 (GPO Dep.) DE85001675 10:1068 


NTIS, PC A09/MF A01 10:1265 
NTIS, PC A09/MF AO1 10:1266 
NTIS, PC A09/MF AOI 10:1267 
NTIS, PC A09/MF AO1 10:955 
NTIS, PC A09/MF AO1 10:1111 
NTIS, PC A09/MF AO1 10:956 
International Inst. for Applied Systems Analysis, 10:1172 
Laxenburg (Austria) 

NTIS, PC A05/MF A01 10:1196 
NTIS, PC A03/MF AO1 10:1167 
NTIS, PC A0S/MF A0O1 10:1347 
NTIS, PC A03/MF AO1 10:1348 
NTIS, PC A02/MF AO1 10:1349 
NTIS, PC A03/MF AO1 10:1192 
NTIS, PC A05/MF AO1 10:1193 
NTIS, PC A08 10:1268 
Defence Research Information Center, Orpington, 10:513 


England 

NTIS, PC A02/MF AO1 10:1126 
NTIS, PC A03/MF AO1 10:1341 
GPO 10:1386 
NTIS, PC A02/MF AO1 10:1327 
NTIS, PC A03/MF AO1 10:696 
NTIS, PC A03/MF A01 10:1228 
NTIS, PC A13/MF AOl 10:415 
NTIS, PC A13/MF AO1 10:416 
NTIS, PC A13/MF AO01 10:417 
NTIS, PC A13/MF AO1 10:418 
NTIS, PC A13/MF AO1 10:802 
NTIS, PC A13/MF AO1 10:803 
NTIS, PC Al3/MF AOl1 10:804 
NTIS, PC Al3/MF AO1 10:805 
NTIS, PC Ai3/MF AO1 10:419 
NTIS, PC A13/MF AOI 10:437 
NTIS, PC A13/MF AO01 10:420 
NTIS, PC A13/MF AO01 10:421 
NTIS, PC Al3/MF A01 10:422 
NTIS, PC A02/MF AOl 10:780 
Gesellschaft fuer Strahlen- und Umweltforschung 10:1180 
m.b.H., Munich (Germany, F.R.) 

NTIS, PC Al8/MF AOl1 10:1350 
NTIS, PC A18/MF AO1 10:1351 
NTIS, PC Al8/MF A01 10:1352 
NTIS, PC A18/MF AO1 10:1372 
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Report Availability Abstract 
Number Source Number 


84-26189 NTIS, PC A18/MF AO1 10:1353 
84-26192 NTIS, PC A18/MF AO1 10:1354 
84-26193 NTIS, PC A18/MF A011 10:1355 
84-26195 NTIS, PC Al8/MF A01 10:1356 
84-26391 NTIS, PC A04/MF A0O1 10:1112 
84-26392 NTIS, PC A02/MF AOl 10:1518 
84-26393 NTIS, PC A03/MF AO1 10:911 

84-26398 NTIS, PC A04/MF A0O1 10:1127 
84-26452 Messerschmitt-Boelkow-Blohm G.m.b.H., Muenchen 10:386 

(Germany, F.R.) 

84-26511 NTIS, PC A08/MF AOl 10:1357 
84-26513 NTIS, PC A08/MF AO1 10:1358 
84-26514 NTIS, PC A08/MF A01 10:1359 


NTIS (US Sales Only), PC A12/MF A01 DE84703532 10:1096 
See N-84-25205 10:1349 
See N-84-25204 10:1348 
See N-84-25195 10:1196 
See DOE/NASA/51040-56 DE85001433 10:865 

See N-84-25203 10:1347 
See N-84-25434 10:1341 


See N-84-26398 10:1127 


NTIS (US Sales Only), PC A02/MF A01 DE84703496 10:1420 
NTIS (US Sales Only), PC A03/MF A01 DE84703497 10:1412 
NTIS (US Sales Only), PC A02/MF AOI DE84703482 MN 10:1421 
NTIS (US Sales Only), PC A02/MF AOI DE84703498 10:1422 


NTIS (US Sales Only), PC A04/MF A01 DE84900536 10:1433 
NTIS (US Sales Only), PC A03/MF A0O1 DE84900059 10:1434 


NTIS, PC A02/MF AOI; 1 - NNMERDI Univ. of DE85900103 10:489 
New Mexico, 457 Washington S.E., Suite M, 
Albuquerque, NM 87108 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO}; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A99/MF AO}; 1 
NTIS (US Sales Only), PC A13/MF AO}; 1 
NTIS (US Sales Only), PC A10/MF AOI; 1 
NTIS (US Sales Only), PC A07/MF AO}; 1 
NTIS (US Sales Only), PC A10/MF AO}; 1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A08/MF AO}; 1 
NTIS (US Sales Only), PC All1/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A05/MF AOI; 1 
NTIS (US Sales Only), PC A07/MF A0i 
NTIS (US Sales Only), PC A09/MF AO}; 1 
NTIS (US Sales Only), PC A03/MF AO}; 1 
NTIS (US Sales Only), PC A02/MF AO}; 1 
NTIS (US Sales Only), PC A07/MF AO}; 1 
NTIS (US Sales Only), PC A07/MF AOI; 1 
NTIS (US Sales Only), PC A10/MF AO}; 1 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A13/MF AOI; 1 
NTIS (US Sales Only), PC A07/MF AOl 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC A07/MF AO}; 1 
NTIS (US Sales Only), PC A08/MF A011; 1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (Us Sales Only), PC A08/MF AOI; 1 
fe um Energie, Physik, 
Mathematik G.m.b.H., Bonn, Germany, F.R. 
um Energie, Physik, 
Mathematik G.m.b.H., Bonn, Germany, FR. 
formatic um Energie, Physik, 
Mathematik G.m.b.H., Bonn, aeamaen FR. 
NTIS (US Sales Only), PC A02/MF A0l 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO}; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A10/MF AOI; 1 














Number 


4770512 
4770513 
4770514 
4901355 


4901398 
4901652 


4901776 
4901790 
4901796 
4901867 


5900109 
5900126 


5900127 
5900251 


NRL-MR- 
$173 
5340 

NSF- 
81-308 


0649-Rev.1 
0748-Vol.4-No.8 
0936-Vol.3-No.3 


0976 
NUREG/CP- 


0057 

NUREG/CR- 
1972 
3228-Vol.2 
3597-Rev. 
3610 


30 
ORNL/FETEP- 
6 
ORNL/NFW- 
82/ 37 
ORNL/NSIC- 
223 
ORNL/Sub- 
79-21453/ 19 
79/ 33200/ 17 
82-17452/ 1 
82-47905/ 1 
ORNL/TM- 
8622 
9046 
9062 


Availability 
Source 
NTIS (US Sales Only), PC A09/MF AOI; 1 


NTIS (US Sales Only), PC A13/MF A01; 1 
NTIS (US Sales Only), PC A03/MF A01 


ive Director-NAPAP, EOP Publications (Rm. 


Executi 

2200), 726 Jackson Place, N.W., Washington, DC 
20503 

NTIS (US Sales Only), PC A02/MF AOI; 1 
Missouri Dept. of Natural Resources, P.O. Box 250, 
Rolla 65401 

Dept. of Development, Div. of Energy, P.O. Box 
1001, Columbus, OH 43216 

Dept. of Development, Div. of Energy, P.O. Box 
1001, Columbus, OH 43216 

TN Div. of Geology, G5 State Office Bldg., 
Nashville, TN 37219 

Indiana Univ. Cyclotron Facility, 2401 Milo B. 
Sampson Lane, Bloomington, IN 47405 

NTIS (US Sales Only), PC A04/MF AOI; 1 
SOMED, Box 6282, Univ. of Alabama, University 
(Tuscaloosa), AL 35486 

SOMED, Box 6282, Univ. of Alabama, University 
(Tuscaloosa), AL 35486 

Chemical Research and Development Center, FMC 
Corp., Princeton, NJ 


NTIS, PC A02/MF AOI; 1 
See AD-A-142475/3 


GPO* 


NTIS, PC A10/MF A01 - GPO* $6.00 
NTIS, PC A18/MF A01 - GPO* 
NTIS, PC A09/MF A01 - GPO* 
NTIS, PC A02/MF A01 - GPO* $3.00 


NTIS, PC A15/MF A01 - GPO* $8.00 


See EPRI-NP-1522 

NTIS, PC A07/MF AO01 - GPO* $5.50 
NTIS, PC A0S/MF A01 - GPO (GPO Dep.) 
NTIS, PC A06/MF A01 - GPO $5.00 

NTIS, PC A25/MF A01 - GPO* $15.00 
NTIS, PC A0S/MF AOI; 1 - GPO 

NTIS PC E04/MF AOl - GPO 

NTIS, PC A13/MF A01 - GPO* 7.00 
NTIS, PC A06/MF A01 - GPO* $4.75 
NTIS, PC A07/MF AO! - GPO 

NTIS, PC A0S/MF A01 - GPO 

NTIS, PC A15/MF A01 - GPO 

NTIS (US Sales Only), PC A08/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO* $4.50 
NTIS, PC A06/MF AOI - GPO* $5.00 
NTIS, PC A08/MF A01 - GPO $6.00 

NTIS, PC A0S/MF AOI; 1 - GPO* $4.50 


NTIS (US Sales Only), PC A02/MF AO1 


NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S5/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A08/MF AO1 (GPO Dep.) 
NTIS, PC AO7/MF AOI; 1 

NTIS, PC A15/MF A01; 1 (GPO Dep.) 
See NUREG/CR-3905 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 


DE84770512 
DE84770513 
DE84770514 
T184901355 


DE84901398 
7184901652 


1184901776 
T184901790 
1184901796 
1184901867 


DE85900109 
1185900126 


1185900127 
7185900251 


DE85001392 


1184901907 


1185900131 
7185900130 
TI185900195 
185900267 


TI185900259 


T184920598 
T185900255 
TI85001660 
7185001037 
TI85900058 
185001309 
T185001659 
TI85900059 
TI85900106 
T184016160 
7185001425 
1185001457 
1185001681 
T185900252 
T185900254 
1184017222 
T185900253 


DE84703528 
DE85000287 
DE85001689 
DE85000445 
DE85000155 
DE85000168 
DE84017644 
DE85000159 
DE85000661 
DE85000164 
DE84016535 


1184017222 


DE85001492 
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Abstract 
Number 


10:356 
10:69 
10:858 
10:1154 


10:1679 
10:741 


10:93 
10:840 
10:1324 
10:1435 


10:775 
10:66 


10:71 
10:48 


10:1649 
10:1099 


10:1688 


10:698 
10:584 
10:585 
10:746 


10:699 


10:650 
10:535 
10:700 
10:701 
10:702 
10:703 
10:704 
10:705 
10:600 
10:536 
10:706 
10:601 
10:562 
10:707 
10:306 
10:708 
10:709 


10:334 


10:1181 
10:1168 
10:1169 
10:1549 


10:493 
10:494 
10:811 


10:49 
10:50 
10:307 
10:708 


10:1650 
10:1651 
10:1064 
10:1138 


10:1698 
10:719 
10:990 
10:51 
10:720 





Availability 
Source 


NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


CEC, 1516 9th Street, Sacramento, CA 95814 

CEC, 1516 9th Street, Sacramento, CA 95814 

CEC, 1516 9th Street, Sacramento, CA 95814 

(US: Commissioner of Patents, Washington, D.C. 
20231, USA, $1.00 per copy. Government Patent Ap- 
plications available from NTIS) 


See N-84-26173 

NTIS, PC A04/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF A0l 
NTIS, PC A04/MF A01 
NTIS, PC A99/MF E07 
NTIS PC E07/MF E07 
NTIS, PC Al4/MF AO1 
NTIS, PC Al3 

NTIS, PC A08/MF A01 
NTIS PC E04/MF E01 
NTIS, PC A04/MF A01 
NTIS, PC Al1/MF A01 
NTIS PC E03/MF E01 
NTIS PC E04/MF E01 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 
NTIS PC E08/MF E08 
NTIS PC E05/MF E05 
NTIS PC E05/MF E05 
NTIS PC E05/MF E05 
NTIS PC E06/MF E06 
NTIS, PC A05 

NTIS, PC A03/MF AOl 
NTIS, PC A06/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A16/MF A0O1 
NTIS, PC A07/MF AO1 
See DOE/BEC-84/1 DE85001868 


NTIS (US Sales Only), PC A06/MF A01 DE84752022 
See JAERI-M-83-158 DE84703585 


See NUREG/CR-3842 TI85001681 
See NUREG/CR-3610 1185001037 
See DOE/UMT-0220 DE85000777 
NTIS, PC A04/MF A01 (GPO Dep.) DE85000288 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) DE85001507 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE85000043 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85000357 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE8S000835 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000827 
NTIS, PC A02/MF A01 (GPO Dep.) DE85000834 
NTIS, PC A03/MF AOI (GPO Dep.) DE85000829 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85000843 


NTIS (US Sales Only), PC A0S/MF AOI DE84752122 10:1522 
NTIS (US Sales Only), PC A02/MF AOI DE84752124 10:1116 


See KFK-3675 DE84752253 10:300 
See KFK-3668 DE84752264 10:233 


See NUREG/CR-3939 185900253 10:709 
See PB-84-222819 10:1072 


NTIS (US Sales Only), PC A03/MF A01 10:1373 

84-023 NTIS (US Sales Only), PC A03/MF A01 10:1360 
RHO-PB-SR- 
10-B-CP-August-84 NTIS, PC A03/MF A01; 1 (GPO Dep.) 10:234 
10-B-CP-July-84 NTIS, PC A03/MF A01; 1 (GPO Dep.) 10:235 
10-B-CP-June-84 NTIS, PC A03/MF A01; 1 (GPO Dep.) 
10-B-WM-Aug.84 NTIS, PC A06/MF A01; 1 (GPO Dep.) 
10-B-WM-July-84 NTIS, PC A06/MF A01; 1 (GPO Dep.) 





Availability 
Source 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A25/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO! (GPO Dep.) 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


See AD-A-142573/5 
See AD-A-142567/7 
See AD-A-142608/9 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3662 

NTIS, PC A0S/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
See NUREG/CR-3685 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3597-Rev. 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO (GPO Dep.) 
See NUREG/CR-3808-Rev. 

NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 
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